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More particularly i in the Body of the Farth, its Figure; Motion, and Cons 5 | 
ſiſtency; and in the admirable structure of the Bodies of Man, and 
other Animals; as alſo i in their Generation, Sc. with 2 to ſors "M 


ObjeQtions, + 
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Br JOHNRAY, F. R. 8. 


L O N D O N: 
Printed for D. WI I II AM s in Fleetsſtfeet, 
M DCC Lxu. 


TO THE 


MUCH HONOURED AND TRULY RELIGIOUS 
EY 5 


THE LADY LET TICE WENDY, 
OF WENDY IN CAMBRIDGESHIRE. 


MADAM, 
+ WO or three reafons induce me to preſent this 
diſcourſe io your Ladyſhip, and to make choice 
of you for its patroneſs : Firſt, Becauſe I owe it to the 
liberality of your honoured brother, that I have this 
leiſure to write any thing. Secondly, Becauſe alſo your 
many and ſignal favours, ſeeing I am not in a capacity 
to requite them, ſeem to exact from me at leaſt a pub- 
lic acknowledgment, which ſuch a dedication gives me 
an opportunity to make. Thirdly, Becauſe of ſuch 
kind of writings, I know not where to chuſe a more - 
a 2 


DEDICATION: 


able judge, or more candid reader. J am ſenſible that 


you do ſo much abhor any thing that looks like flatte- 
ry, that ont of an exceſs of modeſty, you cannot pati - 


ently bear the hearing of your own juſt commendati- 
ons; and therefore, ſhould I enlarge upon that ſubject, 
I know I ſhould have but little thanks for my pains. 


IN DE ED, you have much better motives to do 
well, than the praiſe of men, the favour of God, peace 
of conſcience, the hope and expectation of a future 
reward of eternal happineſs ; and therefore, I had ra- 
ther write of you to others, to provoke them to imitate 


ſo excellent an example, than to yourſelf, to encou- 
tage you in your Chriſtian courſe, and to fortify you 
in your athletic conflicts with the / greateſt of temporal 
evils, bodily pain and anguiſh; though I do not know 


why you ſhould reje& any conſideration that may con- 


duce to ſupport you under ſo heavy preſſures, and of 


ſo long continuance ; of which, to ingenuous natures, 


true honour, that is, the current teſtimony and appro- 
bation of good men, is not the meaneſt. No leſs a 
man than St. Auguſtine was doubtful, whether. the ex- 


tremity of bodily pains were not the greateſt evil that 


human nature was capable of ſuffering : * Nay (Gith 


he) I was ſometimes compelled to conſent to Corneli- 
us Celſus, that! it was ſo; neither did his reaſons ſeem 


to me abſurd ; we 1 compounded of two parts, 
ſoul and body, of which, the firſt is the better, the 


DEDICATION. 
latter the worſer : the greateſt good muſt be the beſt” 

thing belonging to the better part, that is, wiſdom ; 
* and the greateſt evil the worſt _— incident to the 

* worſer part (the body) that is, pain. Now, though I 
know not whether this reaſon be firm and concluſive, 
yetT amof accord with him, that of all the evils we-are 
ſenſible of in this world, it is the ſoreſt; the moſt reſo- 
lute patience being baffled and proſtrated by the fierce 
and laſting paroxyſm of the gout, or ſtone, or cholic, 
and compelled to yield to its furious inſults, and con- 
feſs itſelf vanquiſhed, the ſoul being unable to divert, 
or to do any thing elſe but pore upon the pain. And, 
therefore, thoſe ſtoical vaunts of their wiſe man's be- 
ing happy in Perillus's bull, I utterly reject and ex- 
plode, as vain rhodomontades, and chimerical figments; 
for that there never was ſuch a wiſe man among them, 
or indeed could be: yet I do not ſay, that the patience 
of a good man can be ſo far conquered. by the ſharp- 
eſt and ſevereſt torments, as to be compelled to deny 
or blaſpheme God, or his religion: yea, or ſo much as 
to complain of his injuſtice, though perchance he may 
be brought with Job to curſe his day, yet not curſe his 
God, as his wife tempted him to do. 


Now that the great A ſavobirng, and BogBiurns, the moſt 
juſt Judge and Rewarder, would be pleaſed ſo to qua. 
lify and mitigate your ſufferings, as not to exceed the 


= meaſure of your ſtrength and patience, or elſe, arm you 


a 3 
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DEDICATION. 


with ſuch an high degree of Chriſtian fortitude, as to be 
able to grapple with the moſt extreme ; and when you 


have finiſh'd your courſe in this world, grant you a pla- 


cid and eaſy paſſage out of it, and dignify you, as one of 
his victors, with a crown of eternal glory and felicity, is 
the prayer of, 


M A D A M, 
Your Ladyſhip's moſt devoted in all Service, 
JOHN RAY. 
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I. all ages wherein 3 hath Houriſhed, complaint hath been made 

of the iteh of writing, and the multitude of worthleſs books, where with 
importunate {cribblers have peſter'd the world, Scribimus indocti doc- 
© tique: and, —Tenet inſanabile multos ſcribendi cacoethes. I am fen- 
ſible that this tractate may likely incur the cenſure of a ſuperfluous piece, 
and myſelf the blame of giving the reader unneceſſary trouble, there hav- 
ing been ſo much ſo well written of this ſubje&, by the moſt learned menof 
our time, Dr. More, Dr. Cudworth, Dr. Stillingfleet late biſhop of Wor- 
ceſter, Dr. Parker late of Oxon; and, to name no more, the honourable 
Robert Boyle, Eſq; fo that it will need ſome apology, Firſt, Therefore, 
in excuſe of it, I plead, that there are in it ſome conſiderations new and 
untouch'd by others; wherein, if I be miſtaken, I alledge ; Secondly, That 
the manner of delivery and expreſſion may be more ſuitable to ſome mens 
apprehenſion, and facile to their underſtandings, If that will not hold, I 
pretend, Thirdly, That all the particulars contained in this book, can- 
not be found in any one piece known to me, but lie ſcattered and difper- 
ſed in many; and ſo this may ſerve to relieve thoſe faſtidious readers, 
that are not willing to take the pains to ſearch them out : and poſſibly, 
there may be ſome whoſe ability (whatever their induſtry might be) will 
not ſerve them to purchaſe, nor their opportunity to borrow, thoſe books, 
who yet may ſpare money enough to buy ſo inconſiderable a trifle, If 
none of theſe excuſes ſuffice to acquit me of blame, and remove all pre- 
judice, I bave two farther reaſons to offer, which I think will reach home, 
and Juſtify this undertaking ; Firſt, That all men who preſume to W 5 
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at leaſt, whoſe writings the Printers will yenture to publiſh, are of ſome | 


note in the world; and where they do, or have lived and converſed, 


have ſome ſphere of friends and acquaintance, that know and efteem 
them, who, tis likely, will buy any book they ſhall write for the author * 


ſake, who otherwiſe would have read none of that ſubject, tho ten times 
better; and ſo the bock, however inferior to what have been already 
Publiſhed, may happen to do good, Secondly, By virtue of my function, 
I ſuſpect myſelf to be obliged to write ſomething i in divinity, having writ- 
ten ſo much on other ſubjeds : : for being not permitted to ſerve the 
church with my tongue in preaching, I know not but it may be my du- 
ty to ſerve it with my hand by writing: and F have made choice of this 


ſubject, as thinking myſelf beſt qualified to treat of i it, if what 1 have now 


written ſhall find ſo favourable acceptance, as to encourage me to pro · 
ceed, God granting life and health, the reader may expect more: if o- 
ther wife, I muſt be content to be laid aſide as uſeleſs, and ſatisfy myſelf 


in baving made this experiment. | 


As for this diſcourſe, I haye been careful to agmit nothing for matter 
of ſact, or experiment, but what is undoubtedly true, leſt f ſhould build 


upon a ſandy and ruinous foundation; and by the admixture of what 1 is 


falſe, render that which i is true ſoſpicious, 


I mi ight have added many more particulars; nay, my text warrants me 


to run over all the viſible works of God i in particular, and to trace the 
footſteps of his wiſdom in the compoſition, order, harmony, and uſes of 
every one of them, as well as of thoſe that I have ſelected. But, Firſt, 


71 his would be a taſk far tranſcending my Neill and abilities; ; Day, the 


joint {kill and endeavours of all men now living, or that ſhall live after 
a thouſand ages, ſhould the world laſt ſo long. For no man can find 
6 out the work that God maketh from the beginning to the end,” Eccleſ. 
jii, I 3 Secondly, I was willing to conſult the infirmity of the reader, 
or indeed of mankind i in general; which, after a ſhort confinement ta one 


ſort of diſh, i is apt to loath i it, tho” never 1a wholeſome, and which at 


firſt was moſt pleaſant and acceptable: and ſo to moderate my diſcourſe, 
as to make an end of writing, before 1 might preſume h he ſhould be quite 
tired with reading. 

| T ſhall now add a word or two « concerning the uſefulneſs of the argument 
or matter of this diſcourſe, and the reaſon I had to > make choice of 1 it, be · 
des what 1 have offer d. | = 
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Firſt, The belief of a Deity being the foundation of all religion (reli. 
gion being nothing but a devout worſhipping of God, or an inclination 
of mind to ſerve and worſhip him) for he that cometh to God, mult be- 
\ © Heve that he is, it is a matter of the highelt concernment, to be firm- 
Ivy ſettled and eſtabliſhed i in a full perſuaſion of this main point : now this 
moſt be demonſtrated by arguments drawn from the light of nature, and 
works of the creation: for as all other ſciences, ſo divinity proves nor, 
| but fu ppoſes i its ſubjects, taking it for granted, that by natural light, men 
are ſufficiently convinced of the being of a Deity, There are indeed ſo. 
pertatural demonſtrations of this fundamental truth, but not common 
to all perſons or times, and fo liable to cavil and exception by atheiſtical 
perſons, as inward illuminations of mind, a ſpirit of prophecy and fore- 
telling future contingents, illuſtrious miracles, and the like, But theſe 
proofs taken from effects, and operations, expoſed to every man's view, 
not to be denied or queſtioned by any, are moſt effeQual to convince all 
that deny or doubt of it, Neither are they only convictive of the great- 
eſt and ſubtleſt adverſaries, but intelligible alſo to the meaneſt capacities: 
for you may hear illiterate perſons of the loweſt rank of the commonalty 
affirming, that they need no proof of the being of a God, for that everx 
pile of graſs, or ear. of corn, ſufficiently proves that: for, ſay they, all 
the men of the world cannot make ſuch a thing as one of theſe; and if 
they cannot do it, who can, or did make it but God? To tell them, that 
it made itſelf, or ſprung up by chance, would be as ridiculous as to tell 
the greateſt Philoſopher ſo. 5 
Secondly, The particulars of this diſcourſe ſerve not only to demon- 
ſtrate the being of a Deity, but alſo to illuſtrate ſome of his principal 
attributes; as namely, his infinite power and wiſdom. The vaſt multi- 
tude of creatures, and thoſe not only ſmall but immenſely great, the ſun 
and moon, and all the heavenly hoſt, are eſfects and proofs of his almigh. 
ty power, * The heavens declare the glory of God, and the firmament 
c ſheweth his handywork, Pſal. xix. 1. The admirable contrivance of 
all and each of them, the adapting all the parts of animals to their ſeveral 
uſes, the proviſion that is made for their ſuſtenance, which i is often taken 
notice of in ſcripture, Pſal. cxlv, 15. 16. The eyes of all wait upon 
$ thee 2 thou giveſt them their meat in due ſeaſon. Thou openeſt thy 
© hand, and ſatisfieſt the deſire of every living thing. Matth. vi. 26. 
Behold the fowls of the air, for they ſow not, neither do they reap, nor 
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e gather into barns; yet your heavenly Father feedeth them, Pſal. cxlvii. 


9. He giveth to the beaſt his food, and to the young ravens when they 


© cry. And, Laſtly, Their mutual ſubſerviency to each other, and un- 
* animous conſpiring to promote and carry on the public good, are evi- 
dent demonſtrations of his ſovereign wiſdom. 

Laſtly, They ſerve to ſtir up and increaſe in us the affections and ha- 
bits of admiration, humility, and gratitude, Pſal. viii. 3 When J 
© conſidered the heayens, the work of thy fingers, the moon and the ſtars 
© which thou haſt ordained: what is man that thou art mindful of him, 
or the ſon of man that thou viſiteſt him?“ And to theſe purpoſes che 


holy Pſalmiſt is very frequent in the enumeration and conſideration of 
theſe works, which may warrant me doing the like, and juſtify the de- 


nominating ſuch a difcourſe as this, rather theological than philoſo- 


Note, That by the Works of the Creation in the title, I mean the works created by God | 


at firſt, and by him conſerv d to this day in the ſame ſtate and condition in which they were 
at firſt made; for conſervation (according to the judgment both of Philoſophers and Divines) 
is a continued Creation.] | 
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IS multitude of creatures an argument of the wiſdom and power of God Page 6 
That the fix d ſtars ate innumerable, agreed on all ſides, as well by ſach as embrace 
the New Hypotheſis, | 


That they are Id many ſuus placed at OY diſtances, and each having its planets mov- 
ing about it, furniſhed with their inhabitants, like the earth; as by thoſe that * 
to the old. That they are all ſituate in the ſame ſpherical ſuperſicies 3 
A gueſs at the number of terreſtrial bodies, 2. Inanimate, as ſtones, earths, concrete ad 
inconcrete juices, metals, and AR Th Ss, * beaſts, fiſhes, and inſets, 
3. Plants, herbs and trees 4, $, 6 
Working the ſame effect by divers means and inſtruments, an argument of wiſdom; and 
that God doth this in the works of creation, prov'd'by ſeveral examples I. 35,69 
That the material works of God are wiſely contrived to ends both general and particular 10 
The Ariſtotelian hypotheſis, That the world was co eternal with God, condemned 11 
The Epicurean hypotheſis, That the world was made by a caſual concurrence, and coheſi · 
on of atoms, rejected, 11, 12, Their declination of atoms juſtly derided, and their 
whole hypotheſis ingenuouſly confuted by Cicero 2 5 13, 14. 15 
The Carteſian hypotheſis, That ſuppoſing God had only red matter, divided it into a 
certain number of parts, and put it into motion, according to a few laws, it would of 
itſelf have produced the world without wy more ar COA in Dr, Cudworth's 
words * 15, &e. 
Des Cartes his aſſertion, That the ends of God in any of his warp are equally undiſcover- 


ed by us, cenſured and reproved as IS, 16,17; 18 
His opinion concerning the cauſe of the motion of the heart „ 
The honourable Mr. Boyle's hypotheſis conſidered and pleaded againſt 23, 24 
The author's miſtake concerning the hypotheſis of Mr. Boyle, acknowledged 24 
The parts of the body formed, and ſituate contrary to the laws of ſpecific gravity 24 


A plaſtic nature . God, ä and efſeQing patural productions =” 36 
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ſoul to be a mere machine, not agreeable to the general ſenſe of mankind n 
Of the viſible works of God and their diviſion | 20, 30 
The Atomic hypotheſis approved | 39 
The works of nature far more exquiſitely formed than the works of art 30 


The various ſpecies of inanimate bodies to be attributed to the divers figures of their prin- 
eiples, or minute component particles 31. That theſe principles are naturally indivi- 


ſible, proved ibid. They are not very numerous 32 
Of heavenly bodies 32. ' hat the whole univerſe i is divided into two ſorts of bodies, viz. 


thin and fluid; denſe and conſiſtent ibid. That this laſt fort are endued with a two- 
fold power: 1. Of gravity. 2. Of circular motion; and why, ibid. T he heavenly 


| bodies moved in the moſt regular, facile, and convenient manner 33, 34 
Of the ſun, his uſes, and the convenience of his ſituation and motion 34 
Of the moon, and its uſes 3$ 
Of the reſt of the planets, and fixed ſtars ; the nab and conſtancy of their motions ; 
whence Cicero rationally infers that they are governed by reaſon + 35,36 
Eclipſes uſeful to ſettle chronology, and determine Jongitudes 36, 37 


Of terreſtrial inanimate ſimple bodies, as elements, commonly ſo called 1. Of Fire, its 


various uſes 38. Of air, its uſe and neceſfity for breathing, to all ſorts of animals, a- 
quatic as well as terreſtrial; nay, in a ſort to plants themſelves 38, 39. The effects 


and uſes of its gravity and elaſtic quality | 39, 40 
That the foetus in the womb hath a kind of reſpiration, and as it receives the air 40, 4x 


That the air inſinuates into the water for the reſpiration of fiſhes 42. and even into ſubters 


Zrancous waters, whence it clears the mines of damps ibid. A plaſtic nature neceſſary 

for putting the diaphragm and muſcles for reſpiration into motion at firſt 43 
Of water, its uſes 43. Of the ſea, and its tides 44. An objection concerning the needleſneſs 
of ſo much ſea of no uſe to mankind, anſwered. And the wiſdom of God in thus un- 


equally dividing ſea and land, manifeſted and aſſerted 44, 4 $- The uſe of floods . 


The winds bring up more yapours from the ſea, than they carry down thither 47 
That the motion of the water levels the bottom of the ſea 48. And the reaſon why the 
ſea-plants grow, for the moſt part, flat, like a fan, and none in the great depths ibid. 
Of ſprings and rivers, baths and mineral waters, Rs water nouriſheth not 49 
Of the earth, its uſes and differences 49 
Of raeteors, or bodies imperfetily mixed. And, x. Of rain 50, 31. 2. Of FRY and i its 
various uſes 51, 52 


Of inanimate mixed bodies; 1. Stones, their qualities and uſes 52, 53, 54. Particular - 


ly of the loadſtone, i its admirable phaenomena, effects and uſes 55. 2. Metals, their 

various uſes, of great importance to mankind, as iron, without which we could have 
had nothing of cuiture or civility : gold and filver for the coining of money, which how 

many ways uſeful is ſhewn out of Dr. Cockburn's Eſſays 55. 56, 57 


That the minute component particles of bodies are naturally indiviſible, proved $7, 58 


Of vegetables. or plants, their ſtature and magnitude, figure. ſhape, and ſite of leaves, flow - 
- ers, and fruits, and their parts all determined, as alfo their age and duration $9, Go. 
The admirable complication of the ſeminal plant ibid. The uſes of the ſeveral parts 
of plants, roots, fibres, veſſels, barks, and leaves 60, Sr, The beauty and elegancy 
of the leaves, flowers, and fruits of plants 62. T hat there is ſuch a thing as beauty 
and comelineſs of proportion, proved 62, 63 
The uſes of flowers 63 Of ſeeds and their teguments, and obſeryations concerning them 
64. 65. Of their laſting vitality or foccundity ibid. Of the papous plumage of ſeeds 
bid. The tendrils and Prickles of plants, of what uſe 66 


CONTENTS 
Wheat, the beſt of all grains. i is patient both of heat and cold, and ſcaxce refuſcth any eli-, "Y 
mate, and ſcarce any grain is more fruitful 1 66. 57 
Of the ſignatures of plants 67 
Of animals, the proviſion that is made wr the cotitinuance of Fu 68. Females have 
| within them from the beginning the ſeeds of all the young they ſhall ever bring fort 
69, An obſervation of Cicero's about multiparous creatures ibid. Why birds lay eg. 
ibid, Of what uſe the yolk of the egg is to the chicken 70 
Birds that cannot number, yet omit not any one of their young i in fedding, them, 70. 
Though they cannot number, yet that they can diſtinguiſh many from few, proved 1. 
T he ſpeedy growth of the young birds in the neſt ibid. The proceſs of buildiog their 
neſts, and incubation 32. Feeding, breeding, and defending their young and the re- 
markable n 83. A due numerical proportion between males and femalcs kept up 
conſtantly in all kinds of animals ibid, Conveniency of the time of the year, when the 
ſeveral ſorts of animals are brought forth ibid. Why birds ſwallow pebble ſtones 79. 
Proviſien of nature for keeping of birds neſts clean 80. Various and ſtrange inſtincts 
of animals, 73, &c. As, that animals ſhould know where their natural weapons are 
ſituate, and how to make uſe of them: that the weak and timorous ſhould be made 
| ſwift of foot or wing, for flight: that they ſhould naturally know their enemies, and 
ſuch as prey upon them, though they had never ſeen them before: that as ſoon as they 
are brought forth, tliey ſhould know their proper food: that ducklings, though led by 
a W ſoon as they ſee water, ſhould venture into it, the hen in vain endeavouring 
to hinder or reclaim them: that birds ef the ſame kind ſhould make their neſts exact · 
ly alike, whereſoever bred, and though they had never ſeen a neſt made, 
The migration of birds, from one country to another, a ſtrange and unaccountable action 78 
The wonderful art obſervable in the conſtruction, ſituation, and figure of the cells in ho- 
ney combs 80, 81. Bees and other animals, lay up in ſtore, either for the food-of 


their young. or their own winter -proviſion 83 
Proviſion that is made for the preſervation and Cry of weak and timorous creatures, 
and for the diminiſhing the fapacious 83, 84 


Fitneſs of the parts of the bodies of animals to every 8585 nature and manner of living, 
inſtanced, x. In the ſwine 85. 2. In the mole 86. 3. In the tamandua or ant- 
bear 87. 4. In the chamaelion ibid. 53. In the whole genus of wood peckers ibid, 

6 In Swallows 88. 7. In Doukers or loons 8g 

In birds all the members are fitted for the uſe of flying 89, &c. Uſe of the tail in birds go 

Bodies of fiſhes moſt conveniently formed and provided for the uſe of ſwimming 92, and 
particularly thoſe of cetacious fiſhes for reſpiration, and preſerving their natural heat 
91, and of amphibious creatures 94 

Fitting of the parts of animals one to another, viz. of the genitals of the ſexes 94, Of 
the nipples of the paps to the mouth and orę ans of ſuction ibid. Admirable ſtructure 
of the breaſts or paps, for preparing or. ſeperating, the containing and retaining of the 


milk, that it doth not flow out, without preſſure or ſuction 94, 95 
Several obſervations of Ariſtotle's relating to the fitneſs of the parts to the creatures nature 
and manner of living, and to their reſpective uſes 96 


Another remarkable inſtance in proport ioning the length of the neck to that of the legs in 
animals 97. Of the aponeuroſis in the neck. why given to moſt quadrupeds, and not 
to man ibid. Some birds have bat ſhort legs, and yet long necks, and why, 98. That 
this inſtance cannot be accounted for by atheiſts | 93 
The various kinds of voices the ſame animals uſe on divers occaſions, and te divers pur- 
poſes, argumentative of Providence and counſel, in conferring them upon it, being ſo 
extremely uſeful and ſerviceable to the creature 98, 99” 


' An bi- don againſt the uſe of ſeveral bodies I have inſtanced in, relating to man anfier- | 


The incredible ſmallneſs and ſubtleneſs of ſome animalcules, an argument and proof of the 
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daut to ſerve him 105, &c. Contemplation and conſideration of the works of God, may 
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ed 98. A diſcourſe in the perſon of almighty God to mari 99, &&. 


admirable art of the Creator TO 103, 184 
Practical inferences from the precedent diſcourſe, wherein it is ſhewn, that the world was 
in ſome ſenſe made for man, yet not ſo as to have no other etill or uſe of its creation, 


probably be ſome part bf our employment in heaven 106, 107, &c. 
The ſun, moon, ſtars, &c. are called upon to praiſe, which they can do no otherwiſe than 
by affording man, and other intelligent beings, matter or ſubject of prailirg him; And 
therefore men and angels are called upon to conſider thoſe great eſſects of the divine 
power, wiſdom and goodneſs, and to give God the praiſe and glory due to him for 
them, 117, &c, And that God doth, and juſtly may intend and defign his own glory 
114, 114, 116 


o F THE 
CoD 


. Or the whole body of the earth: and firſt of its i which is Acad to bs 
ſpherical Page 118, 119. the convenicncies of this figure ſhewn for union of 
parts, —_— convenience of habitation, and circular motion, upon its own poles 
130, * 
II. Of its motion, both diurnal upon its own — annual in the ecliptic; and both 
ſhewn to be rational, and not diſſonant to ſcripture 122, &c. the preſent direction and 
conſtant paralleliſm of its axis to itſelf, ſhewn to be convenient for the inhabitants of 
the earth, by the inconvenience of any different poſition 123, &c. that the torrid 
zone is habitable, and ſtored with great multitudes of men and other animals contrary 
to the opinion of ſome of the ancients 124, 125. neither are the heats there prejudici- 
al to longaevity of men x25. A digreſſion to prove that the lives of men are longeſt 
in the hotteſt countries 12 5. that it would not be more convenient for the inhabitants 
of the earth, it the tropics ſtood at a greater diſtance, proved. A very conſiderable, 
and heretofore unobſerved convenicnce of this inclination of the earth's axis, which 
Mr. Keill affords us 126, 127, 118 


Of the uſefulneſs of the preſent figure, conſtitution, and conlſtency of the ſeveral parts of 
this terraqueous globe 128, 129 


An enumeration of the ſeveral plants, which afford almoſt whatever i is neceſſary for human 
life 129, 130, 131 


Plapts baving a kind of ciſterns, or baſins, formed of their leaves compatted together, for 
the containing and preſerving water during the dry ſeaſon of the year, for their own 
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nouriſhment, and for the relief of birds, inſects and even men chemlelves 1 
Of mountzins and their uſes _ & ; 134 to1 38 
IL. The wiſdom of God diſcovered in the ſiructure of the bodies of man and other animals : 


Eleven general obſervatious, demoulttating g this wiſdom and goodneſs of God in forming | 
our bodies; | | 


| . The erelt poſture of the body of man 238. commodions, (7) for the ſuſtaining ** * T! 
/ the head 139. (2 ) for proſpect ibid. (3. for walking and uſing our hands ibid. 
that this erection of the body was intended by nature, proved by ſeveral argu ments, For 
| and particularly by the faſtening of the cone of the heart to the miiriff, of which an 5 
| account is given out of Dr. Tyſon's anatomy of the Orang-Outang 140, 141 Fig 
| | 
2: In that there is nothing deficient or redundant in the body of man 142. A notable | 
ſtory of a man's giving ſuck to a young child well atteſted ibid | 
f 3. The party of the body's moſt conveniently 28 8 for uſe, for ornament, and for mu | Sixt 
tual aſſiſtance 143, 144 4 
4. Ample proviſion made for the defence and ſecurity of the efladpal parts, heart, brain | 
| and lungs 145, 146 l 7 
| 5. Abundant proviſion made againſt evil accidents and i inconveniencies 146, 147. Some | 
| obſervations concerning ſleep | 147, 148 | The 
That the inſenſibleneſs of pain during ſleep proceeds rather from the relaxation of the | 
nerves than their obſtruction 148, 149 t 
6, That conſtaney obſerved in the number, figure, alda ſite of the privicipal parts, and Eigb 
the vatiery in the leſs ibid. | a 
The annexing of pleaſure to thoſe actions that are neceſſary for the ſupport of the Niat 
15 viduum, and the continuation and propagation of the kind 190 The 


Ge ud 


3. The multitude of intentions the Creator maſt have in the formation and fling the | c 
/- ſeveral parts for their reſpective actions and uſes 150, 181 n 
ir 


f | 9. The fitting and dccommodating ſome parts to divers offices and uſes, an argument 
; mT . wiſdom and ca in the conttivance 2 . the body of man, and other animals 
ISI, 132 Why 


10, Ti the nouriſhment of their bodies, making that food, 0 which i is projer to pteſerve Why 
them in a healthful tate, grateful to the taſte, and agreeable to the ſtomach, ' Of 
_ the great uſe of pain | I52, 155 


11. The variety of lineaments and aiſfimilitude of the faces of men, as alſo of their 


voices, and hand-wtitings, all of mighty i importance to man 1 $3, 154 The a 

| Of the particular parts of the body: And, 1. of the head and hair 156. the reaſon of yy 

* ; baldneſs ibid. 2. of the eye; its beauty ibid. its humours and tunicles tranſparent 157. The g 

ii - &c. (1.) for the clearneſs, (2.) for the diſtinctneſs of viſion ibid. the parts of the anc 

. eye of a figure molt convenient for the collection of tlie viſual rays, viz. convex ibid. The pe 

1 | the uveous tunicle hath a muſculous power for contracting and dilating ef the pupil tha 

6 a ibid. its inſide and that of the choroides, why blackened 1 59. the figure of the eye al- the 
1 terable, according to the exigency of the object, in reſpect of diſtance or propinquity 


idid. why the optic nerve is not inſerted right behind the eye 160, why, though the Megs 
rays be deeuſſated in the pupil of the eye, the object is not ſeen inverted ibid, the uſe 


s TEN A 


. of the aqueous humour, and that it is ſuddenly reparable 161. che fimeca tornen pro. J 
tuberant above the white of the eye, and why ibid. the uſe of the muſcles of the eye 
162. the proviſion for the defence and ſecurity of this precious part ibid. the uſes of | i" 
the eye lids, and their frequent wnking 163. that as man wants, fo he needs not the . 

ſeventh or ſuſpenſory muſcle, which is ot great uſe and neceſſity to brutes 164 the 


38 


Thirdly, Of the ear 165. Of the uſe of the auricula ibid. Of the tympanum of the ear, 
its bones and their muſcles, and of the uſe of the ear wax DS 


Fourthly, Of the teeth, nine remarkable obſervations concerning their Coating: firottue, 
and uſes 5 166, &c. 


| Fifthly, Of the tongue, and its various uſes, for taſting and — a of food, for manag- 

| ing of maſtication, for forming of words, &c. 162. Speaking proper to man ibid. 

| Of the ductus ſalivales, and of the great uie of the /alivg or ſpittle 3 170 

Mm Sixthly, Of the wind- pipe, its admirable ſtructure and uſes 1 | ibid. 

8 | Seventhly, Of the heart, the uſe and neceſſity of its pulſe for the DYE of the blood. 

1 and the admirable make and contrivance of it for that office 171, &c. Of the mul. 

146 | cular coat, and pulſe of the arteries, eſſected by a kind of conſtriction, or periſtaltic mo 
tion, and not merely by a wave of the blood every pulſe ln 7% 

'The wonderful art of nature in regulating the motion of the blood in the veins and arte- 
ries, by aſſiſting and promoting it in the one, and moderating it in the other. And 
the uſe of the vena ft ine pari l 174. 1 73 

Eighthly, Of the hand, its ſtructure and various uſes, Rot ally to be enumerated ” 

176. 177 178 


94 


The proviſion that is made for the caſy and cxpedite motion of the bones in their arti - 
culation by a two-fold juice. 1. An oily one ſupplied by the marrow, /2. mucilagi ; 
nous prepared and ſeparated by certain glandules made for that purpoſe 179, 180. This 
inunction of the head of the bones, with theſe juices, is uſeful, 1. to facilitate motion, 


| 2+ to preſerve from heating, 3. to prevent "ORR 597 4 180, 18x 
152 Why the bones are made hollow | 3 Fs 
2 vy the belly i is fleſhy, and not incloſed with bones like tha hw © 182 
1 The motion of the guts 182. Of the liver and uſe of the gal! #40 271 183 
Loc the bladder, i its ſtrudture and uſe, of the kidneys and glanduls and ureters, their com- 
poſition and uſes | ibid, 
The adapting all the bones, Þ np alla veſſels, to the ſeveral uſes, and the bung and 
compacting of them together noted | ibid. 


The geometrical contrivance of the muſcles, and fitting them for their ſeveral motions b 


l. | The packing and thruſting together ſuch a multitude of various and different parts ſo cloſe 

il | that there ſhould be no unneceſſary vacuity in the hay” nor Foy eee between 

1— them, but mutual aſſiſtance, admirabe ibid. 
Membranes capable of prodigious extenſion, uſe, in geſtation of mk &c. ibid, 


n 


need and uſe of the niftating membrane in brutes, and that man needs it not 164, 16 1 


Niathly, Of the back bone, its figure, and why divided into vertebres Ban - hid. 


and actions, according to the exacteſt rules of mechanics . 184 
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An additional and moſt eſſectual argument againſt ſpontaneous generation, viz that there 


Tuo notable obſervations of the fagacity of 87 ne the one of the land, the other of 


C ON T ENTS 
mn puts that ben of Lil or no uſe as the fr hen tp be greatly uſeful 184, How 


ſeparated from the bload and received into it again x84, 185 
The coulideration of the farmatlen of the /ertus in the womb 3 why 186, 187 


Whats Rach the feed hath to fuſion and form, and why the child reſembles the pare, 7 
4 and ſometimes the anceſtors 187, 188 | 
The conſtruction of a ſet of temporary parts, for the uſe of he fle only while in the | A! 
womb, a clear proof of deſign 188 An 
Th 


No equiyocal or ſpontaneous generation, but that al animals are generated by animal pa- 
rents of their own kind 189 and probably all plants too produced. by ſeed, and none 
© ſpontaneous, proved and vindicated, and the objections againſt it anſwered 189. &c. 


That the roſſies of the ancients was not the hexapod of a beetle, as I thought, but an eruca, 
agreed with Dr. Liſter 19» 195 An. 


The louſe ſearching out ſordid and naſty clothes to harbour and breed in, probably deſigned 


to deter men and women from fluttiſhneſs and uncleanlineſs 195. 196 
Oft 
are no new ſpecies of animals produced 190. 197 Mar 
Whenee theſe vaſt numbers of ſmall frogs, which have been obſerved to appear upon re- 
tfreſning ſhowers, after drought, do probably proceed. giewn in an inftance of his own 
obſervation by Mr. Derham 201, 20 
NF toads found in the heart of timber · trees, and in the middle of great ſtones 205 


Miſcellaneous obſervations concerning the ſtruclure, aQions, and uſes of ſome parts of ani- 
mals omitted in the firſt part. As alſo the reaſon of ſome inſtincts of brutes 408, Kt. 


The manner and organs of reſpiration accommodate to the temper of apimals, their place 
and manner of living f ſhewn in three ſorts of reſpiration. 1. By lungs, with two ven- 
tricles of the heart in hotter animals 208. 2. By lungs, with but one ventricle. 3. 
B y gills, with one only ventricle of the heart, 209, &c. Why the foramen ovale, is 
1 open in ſome amphibious animals 210. In ſome of them the epiglottis is large, 
and why 211. No epiglottis in elephants, and why; and how that creature ſecures 


himſelf from mice creeping up his proboſcis into his lung. | 212 


the ſea-tortoiſe | Wee 
Abe armour of the hedge- bog, and taths, and their power of conttaf ling themſelves into 3 

rqund ball, a great inſlance of deſign for their defence and ſecurity 214, 218 
The manner and uſe of the extending and he the curtain of the periophthalmiug, 

or niftating membrane in beaſts and birds 226, 217. that the aqueous hymouy of the 


eye will not freeze 219 


Of che make of the camel's fort, and his bags to xeſerye vater in bis Howaghs for his 
needs 219, 230 
The uſe of papacious raue, fllariung ſome of the hair, fur, and feathers of the heaſts 

ax Hinds they prey upon jbid, 
A eonjeuure by what means cartilaginous fiſhes raiſe and fink themſelves in the water 241 


That Nature employs all the methods and artifices of chymiſls, in ana{yzing of bodies, and 
— Fparating their parts, and outdocs them, and the ſeveral particulars inſtanced in 221,423 


CONTENTS 


Obſervations about the gullet and diaphragri 212 
An admirable ſtory out of Galen, about taking a kid out of the womb of its dam, and bling 
ing it up by hand, and remarks upon it 223, &C, 
The natural texture of membranes ſo made, as ö ; 
neceſſity in geſtation 23235, 226 
| A notable inſtanceof provideae inthe make ofthe veins and arteries nar te hea 226, 227 
Anſwer to an objection againſt the wiſdom ot God, i in making inferior ranks of creatures 234 


The atheiſts main ſubterfuge and pretence, to elude and evade all our arguments and inſtan- 
ces, to demonſtrate the neceſſity of Providence, Deſign, and Wiſdom, in the formation 
of all the parts of the world, viz. that things made uſes, and not uſes things, precluded 
and confuted 232, &c. 


An objection again(t the wiſdom of God, in creating ſuch a multitude of uſeleſs inſefts, and 
| ſome alſo noxious and pernicious to man, and other animals, anſwered, and the various 
uſes of them declared 237, &c. 


Of the uſe of thoſe vaſt numbers of prodigiouſly ſmall inſets (has are bred in the waters 2.37, &c,. 
Many practical inferences and obſervations, from 435. to the end of the book, 
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PSAL, civ. 24. HOW MANIFOLD ARE THY WORKS, o LORD! | 
IN WISDOM HAST THOU MADE THEM ALL. 


N theſe words are two clauſes, in the firſt whereof the 5 
Pſalmiſt admires the multitude of God's works, How | 


* Manifold are thy works, O Lord” In the ſecond he cele- 
| "— 


brates his wiſdom in the creation of them; * In wiſdom baſt 


the works of this viſible world, and give ſome gũeſs at the num- 


Tax WISDOM 6x COD Parit. 


© thou made them all. 
Of the firſt of theſe I ſhall 87 little, only briefly run over 


ber of them; whence it will appear, that upon this account 
they will deferve admiration, the number of them being unin- 
veſtigable by us, and ſo affording us a demonſtrative proof of 
the unlimited extent of the Creator's {kill, and the foecundity 
of his wiſdom and power. That the number of corporeal | 
creatures is unmeafurably great, and known only to the Crea- 
tor himſelf, may thus probably be collected: Firſt of all, the 
number of fix'd ſtars is on all hands acknowledged to be next 
to infinite: Secondly, Every fix d ſtar, i in the now receiv'd hy- 
potheſis, is a ſun or ſun- like body, and i in the like manner in- 
circled with a chorus of planets moving about it; for the fix'd 
ſtars are not all placed in one and the ſame concave ſpherical 
ſuperficies and equidiſtant from us, as they ſeem to be, but are 
variouſly and diſorderly ſituate, ſome nearer, ſome further off, 
juſt like trees in a wood or foreſt; as Gaſſendus exempliſies 


them. And as in a wood, tho? the trees grow never ſo irre- 


gularly, yet the eye of the ſpectator, wherever plac'd, or whi- | 
therſoever remov'd, deſeribes (till a circie of trees; fo would 


jt in like manner wherever it were in the foreſt of ſtars, de- 


ſeribe a ſpherical ſuperficies about it. Fhirdly, Each of theſe 
planets is in all likelihood furniſhed with as great variety of 
corporeal creatures, animate and inanimate, as the earth is, 

and all as different in nature as they are in place from the ter- 
reſtrial, and from each other. Whence it will follow, that 
theſe muit be much more infinite than the ſtars ; 1 do not mean 
abſolutely according to the philoſophic exactneſs infinite, but 
only infinite or innumerable, as to us, or their number prodi- 
giouſly great. 


That the fix'd ſtars are innumerable, may thus be made i 
- out: thoſe viſible to the naked eye are by the leaſt account} 


 acknowledg'd to be above a thouſand, excluding thoſe towards 


the South Pole, which are not rilible in our borizoa: beſides 


part I. tn Tn CREATION. 3 
theſe, there have been incomparably more detected and brought 
to light by the teleſcope; tlie milky-way being found to be (as 
was formerly conjectur'd) nothing but great companies or 
ſwarms of minute ſtars ſingly inviſible, but by reaſon of their 
proximity mingling and confounding their lights, and appear- 
ing like lucid clouds. And 'tis likely that, had we more per- 
fect teleſcopes, many thouſands more might be diſcovered; and 
yet after all, an incredible multitude remain, by reaſon of their 
immenſe diſtance beyond all ken by the beſt teleſcopes that 
cou'd poſſibly be invented or poliſh'd by the wit and hand of 
an angel: for if the world be (as Des Cartes would have it) in- 
definitely extended: that is, fo far as no human intelle& can 
fancy any bounds of it; then what we ſee, or can come to ſee, 
mult be the leaſt part of what is undiſcoverable by us, the 
whole univerſe extending a thouſand times farther beyond the 
utmoſt ſtars we can poſſibly deſcry, than thoſe be diſtant from 
the earth we live upon. This hypotheſis of the fix'd ſtars be- 
ing ſo many ſuns, &c, ſeems more agreeable to the divine great= 
neſs and magnificence. But that which induces me much to 
doubt of the magnitude of the univerſe, and immenſe diſtance 
of the fix'd ſtats, is the ſtupendous phaenomena of comets, 
their ſudden acceſſion or appearance in full magnitude, the 
length of their tails and ſwiftneſs of their motion, and gradual 
diminution of bulk and motion, till at laſt they diſappear. 
That the univerſe, is indefinitely extended, Des Cartes, upon 
a falſe ground, ſthat the formal ratio of a body was nothing 
but extenſion into length, breadth and profundity, or having 
partes extra partes, and that body and ſpace were ſynonymous 
terms] afſerted ; it may as well be limited this way, as the old 
hypotheſis, which places the fix'd ſtars in the fame ſpherical 
ſuperficies; according to which (old hypotheſis) they may alſo 
be demonſtrated by the ſame mediums to be innumerable, only 
aſiead of their diſtance ſubſtituting their ſmallneſs for the rea- 
fon of their inviſibility. 


: But leaving the celeſtial bodies, I am come now to the ter- 
reſtrial; which are either inanimate or animate, The inauty 
1 A 2 
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mate are the Elements, Meteors and Foſſils, of all ſorts, at the 
number of which laſt I cannot give any probable gueſs: but if the 
rule which ſome confiderate philoſophers deliver, holds good, 
viz. how much more imperfect any genus or order of beings is, 


ſo much more numerous are the ſpecies contain'd under it: as 


for example; birds being a more perfect kind of animals than 
fiſhes, there are more of theſe than thoſe; and for the like 


reaſon more birds than quadrupeds, and more inſects than of 


any of the reſt, and ſo more plants than animals, nature being 
more ſpar ing in her more excellent productions. If this rule, 
J fay, holds good, then ſhould there be more ſpecies of foſſils, 
or generally of inanimate bodies, than of vegetables, of which 
there is ſome reaſon to doubt, unleſs we will admit all forts of 
formed ſtones to be diſtin ſpecies. | 


Animate bodies are divided into four great genera, or orders, 


Beaſts, Birds, Fiſhes and Inſects, 
The Ipecies of beaſts, including alſo ſerpents, are not very 
numerous: of ſuch as are certainly known and deſcrib'd, I 
dare ſay not above 150; and yet I believe not many, that are 
of any conſiderable bigneſs, in the known regions of the world, 
have eſcap'd the cognizance of the curious. [I reckon all 


dogs to be of one ſpecies, they mingling together in generation, 


and the breed of ſuch mixtures being proliiic. | 

The number of birds known and deſcrib'd may be near 
5oo; and the number of fiſhes, ſecluding ſhell fiſh, as many; 
but if the ſhell-fiſh be taken in, more than fix times the num- 
ber. How many of each genus remain yet undiſcover'd, one 


cannot certainly nor very nearly conjecture; but we may ſup- | 
poſe the whole ſum of beaſts and birds to exceed by a third 


part, and fiſhes by one half, thoſe known. 


The inſects, if we take in the exanguious both terreſtrial | 
and aquatic, may, in derogation to the precedent rule, for nums | 
ber, vie even with plants the:nſelves: for the exanguious alone, 


by what that learned and critical naturaliſt, my honoured friend, 
Dr. Martin Liſter, hath already obſerv'd'and delineated, I con- 


zecture, cannot be fewer than 3000 ſpecies, perhaps many more. | 
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The butterflies and beetles are ſuch numerous tribes, that 


l believe in our own native country alone the ſpecies of each kind 


may amount to 150 or more. And if we ſhould make the 
caterpillars and hexapods, from whence theſe come, to be diſ- 


Z tin ſpecies, as moſt naturaliſts have done, the. number will be 
doubled, and theſe two genera will afford us 600 ſpecies: But 


if thoſe be admitted for diſtin ſpecies, I ſee no reaſon but 
their aureliae alſo may pretend to a ſpecific difference from the 
caterpillars and butterflies, and ſo we ſhall have 300 ſpecies 
more; therefore we exclude both theſe from the degree of 
ſpecies, making them to be of the ſame inſect under a different 
{arva or habit. 

T he fly kind, if under that name we comprehend all other 
flying inſets, as well ſuch as have four, as ſuch as have but 


two wings, of both which kinds there are many ſubordinate | 


genera, will be found in multitude of ſpecies, to equal if not 
exceed, both the foremention'd kinds. 

I The creeping inſects that never come to be nil tho for 
number they may fall ſhort of the flying or winged, yet are 


they alſo very numerous; as by running over the ſeveral kinds 
J could eaſily demonſtrate. Suppoſing then there be a thou- 
ſand ſeveral ſorts of inſects in this ifland and the fea near it, if 


the ſame proportion holds between the inſects native of En- 
gland, and thoſe of the reſt of the world, as doth between 


plants domeſtic and exotic, (that is, as I gueſs, near a decuple) 


the ſpecies of inſects in the whole earth (land and water) will 
amount to 10000, and 1 do believe they rather exceed than fall 


W ſhort of that ſum, Since the writing hereof, having this ſum- 
mer, Ann. 1691. wifh ſome diligence proſecuted the hiſtory — 5 


our Engliſh inſects, and making collections of the ſeveral ſpe- 
cies of each tribe, but particularly and eſpecially of the but- 
terflies, both nocturnal and diurnal, I find the number of ſuch 
of theſe alone as breed in our neighbourhood [about Braintree 


and Notely in Eſſex] to exceed the ſum I laſt year aſſign d to 


all England, having myſelf obſerv'd and deſcrib'd about 200 
kinds great and imall, many yet remaining, as I have good 


ba 
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reaſon to believe, by me undiſcover d. This I have fince the 
writing hereof, found true in experience, having every year ob: 
ſerv'd not a few new kinds: nor do I think that, if I ſhould live 
20 years longer, I ſhould by my utmoſt diligence and induſ- 
try in ſearching them out, come to an end of them, If then, 
within the ſmall compaſs of a mile or two, there are ſo many 
"ſpecies to be found, ſurely the moſt modeſt conjecture cannot | 
' eſtimate the number of all the kinds of papilios native of this 
iſland to fall ſhort of 300, which is twice as many as I laſt ſum- 
mer gueſs'd them to be; wherefore, uſing the ſame argumen- 
rations, the number of all the Briciſh inſects will amount to 
2000, and the total ſum of thoſe of the whole earth will be 
20000. The number of plants contain?d in C. Bauhin's Pe- 
naæ is about GO, which are all that had been deſcrib'd by 
the authors that wrote before him, or obſerv'd by himſelf; in 
which work, beſides miſtakes and repetitions incident to the 
moſt wary and knowing men in ſuch a work as that, there are 
a great many, I might ſay ſome hundreds, put down for dif- 
ferent ſpecies, which in my opinion are but accidental varie- 
ties: which I do not ſay to detract from the excellent paing 
and performance of that learned, judicious and laborious her- | 
| bariſt, or to defraud him of his deſerv'd honour, but only to 
ſhew that he was too much ſway'd by the opinions then gene- 
Tally current among herbariſts, that different colour or mul- 
tiplicity of leaves in the flower, and the like accdients, were 
ſufficient to conſtitute a ſpecific difference. But ſuppoſing 
there had been 6000 then known and'deſcrib'd, I cannot think 
"bur that there are in the world more than triple that number; 
there being in the vaſt continent of America as great a variety 
of ſpecies as with us, and yet but few common to Europe, or 
perhaps Afric and Aſia. And if, on the other ſide the equator, 
there be much land till remaining undiſcover'd, as probably 
there may, we muſt ſuppoſe the earns? of plants to be far | 


greater. 
What can we infer 1 all this? If the pumber of crea» | 


tures be ſo exceeding great, how great, nay, immenſe, muſt | 
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needs be the power and wiſdom of him who form'd them all! 
for (that I may bor row the words of a noble and excellent au- 
thor) as it argues and manifeſts more {kill by far in an artificer, 
to be able to frame both clocks and watches, and pumps, and 
mills, and granadoes, and rockets, than he could diſplay in ma- 
king but one of thoſe ſorts of engines; ſo the Almighty diſco- 
vers more of his wiſdom in forming ſuch a vaſt multitude of 
different ſorts of creatures, and all with admirable and irre- 
,proveable art, than if he had created but a few; for this de- 
n WE clares the greatneſs and unbounded capacity of his underſtand- 
to ing. Again, the ſame ſuperiority of knowledge would be 
De diſplay'd, by contriving engines of the ſame kind, or for the 


e- ſame purpoſes, after different faſhions, as the moving of clocks 
2 or other engines by ſprings inſtead of weights: ſo the infi- 
in nitely wiſe Creator hath ſhewn in many inſtances, that he is 


not confin'd to one only inſtrument for the working one effect, 
re but can perform the ſame thing by divers means. So, tho' 
f- WW feathers ſeem neceſſary for flying, yet hath he enabled ſeve- 
e MW ral creatures to fly without them, as two ſorts of filhes, one 
ng ſort of lizard, and the bat, not to mention the numerous tribes 
r- WW of flying inſets. In like manner, tho? the air bladder in fiſh- 


to es ſeems neceſſary for ſwimming, yet ſome are fo form'd as to 
e- & ſwim without it, viz. frſt, the Cartilagineous kind, which by 
I what artifice they poize themſelves, aſcend and deſcend at plea- 


re ſure, and continue in what depth of water they liſt, is as yet 
8 unknown to us. Secondly, the Cetaceous kind, or ſea beaſts, 
k IMF differing in nothing almoſt from quadrupeds but the want of 


3 feet. The air which in reſpiration theſe receive into their 
y lungs, may ſerve to render their bodies equiponderant to the 
Ir water; and the conſtriction or dilatation of it, by the help of 


r, the diaphragm and muſcles of reſpiration, may probably aſſiſt 
ly I them to aſcend or deſcend in the water, by a light impulſe 
ir thereof with their fins, 

Again; tho' the water be a cold lemons, the moſt wiſe 
1- WW God hath ſo attemper%d the blood and bodies of fiſhes in gene- 
tal. chat a ſmall degree of heat is ſufficient to preſerve their 


meat in the mouth; 
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due conſiſtency and motion, and to maintain life ; yet to ew 
that he can preſer ve a creature in the ſea, and in the coldeſt 
part of the ſea too, that may have as great a degree of heat as 
quadrupeds themſelves, he hath created variety of theſe ceta- 
ceous fiſhes, which converſe chiefly in the northern ſeas, whoſe 


whole body being incompaſs?d round with a copious fat or blub- 
ber (which, by reflecting and redoubling the internal heat, and 


keeping off the external cold, doth the ſame thing to them that 
clothes do to us) is enabled to abide the greateſt cold of the ſea- 
water. The reaſon why theſe fiſhes delight to frequent chief 


| Iy the northern ſeas, is, I conceive, not only for the quiet which 


they enjoy there, but becauſe the northern air, which they 
breathe in, being more fully charg'd with thoſe particles ſuppog'd 
Ditrous, which are the aliment of fire, is fitteſt to maintain the 
vital heat in that activity which is ſufficient to move ſuch an un- 

weildy bulk as their bodies are with due celerity, and to bear 
up againſt and repel the ambient cold; and may likewiſe ena- 


ble them to continue longer under water than a warmer and 
thinner air could. 


Another inſtance to prove that God can, and doth by dif- 
ſerent means produce the ſame effect, is the various ways of 
extracting the nutricious juice out of the aliment, in ſeveral 


kinds of creatures. 


1. In man and viriparous quadrupeds the food moilten'd 
with the ſpittle LValira] f is firſt chew'd and prepar'd in the 
mouth, hen ſwallowed into the ſtomach, where being mingled 
with ſome diſſolvent] Juices, it is by the beat hereof concocted, 


maccrated, 4, and reduced into a chyle or cremor, and fo evacuat- 

ed into the inteſlines, where being mixed with the choler and 
pancrcetick juice, it is further ſubtilized and rendered ſo fluid 
and penetraut, ther the thinner and finer part of it eaſily fi ads | 


its way in at the ſtreight orifices of the lacteous veins. 


2. In birds there is no maſtication or comminution of the | 


but in ſuch as are not carniverous, it is im- 
mediately Flo wen! into the crop or craw, or at leaſt into a 


kind of anteſtomach, (which 1 have obſerved i in many, eſpecially | 
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piſcivorqus birds) where it is moiſten'd and mollified by ſome- 
proper juice from the glandules diſtilling in there, and thence 
transferred into the gizzard or muſculous ſtomach, where by 


the working of the muſcles compounding the ſide of that ven- 


tricle, and by the affiitance of {mall pebbles (which the creature 
ſwallows for that purpoſe) it is, as it were, by mill- ſtones 
ground ſmall, and ſo tranſmitted to the guts, to be further at- 
te nuated and ſubtilized by the forementioned choler and pan- 
creatic juice. ; 

In oviparous quadrupeds, as chamael ions, „ kris frogs, 
as allo in all ſorts of ſerpents, there is no maſtication or com- 
minution of the meat, either in mouth or ſtomach ; but as they 
ſwallow inſects or other amimals whole, ſo they void their ſkins 
unbroken, having a heat, or ſpirits, powerful enough to 
extract the Juice they have need of, without breaking that 
which contains it; as the Pariſian academiſts tell us. 1 myſelf 
cannot warrant the truth of the obſervation in all. Here, by 
the by, we take notice of the wonderful dilatability or exten- 
ſiveneſs of the throats and gullets of ſerpents: I myſelf have 
taken two entire adult mince out of the ſtomach of an adder, 
whoſe neck was not bigger than my little finger. Theſe crea- 
tures, I ſay, draw out the juice of what they ſwallow without 
any comminution, or ſo much as breaking the ſkin ; even as 
it is ſeen that the juice of grapes is drawn as well from the 4 
rape where they remain whole, as from a vat, where they 
are bruiſed; to borrow the Pariſian philoſophers ſimilitude. 

4. F iſhes, which neither chew their meac in their mouths 
nor grind it in their ſtoamchs, do by the help of a difi.lvent 
liquor, there by nature provided, corrode and reduce it, ſkin, 
bones and all, into a chylus or cremor ; and yet (which may 
feem wonderful) this liquor manifeſts nothing of acidity to the 


taſte: but notwithſtanding, how mild and gentle ſoever it ſeems 


to be, ic corrodes fleſh very ſtrangely and gradually, as aqua- 


F} Whole grapes N from . cluſter, and wine pour d upon them 
in a veſſel, 
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fortis or the like corroſive waters do metals, as appears to the 
eye; for I have obſeryed fiſh in the ſtomachs of others 
thus partially corroded, firſt the ſuperficial part of the fleſh, 
and then deeper and deeper by degrees to the bones, 

I come now to the ſecond part of the words, In wiſdom 
© haſt thou made them all;? in diſcourſing whereof I ſhall en- 


deavour to make out in particulars what the Pſalmiſt here aſ- 


ſerts in general concerning the works of God, that they are 
all very wiſely contrived and adapted to ends both particular 
and general. 

But before I enter upon this taſk, I ſhall, by way of pre- 
face or iutroduction, ſay ſomething concerning thoſe ſyſtems 
which undertake to give an account of the formation of 
the univerſe by mechanical hypotheſes of matter, moved 
either uncertainly, or, according to ſome catholick laws, with- 
out the intervention and aſſiſtance of any ſuperior immaterial 
agent. 

J here is no greater, at leaſt no more palpable and conyinc- 
ing argument of the exiſtence of a Deity, than the admirable 
art and wiſdom that diſcovers itſelt in the make and conſtitu- 
tion, the order and diſpoſition, the ends and uſes of all the 
parts and members of this ſtately fabric of heaven and earth : 

for if in the works of art, as for example, a curious edifice or 
machine, counſel, deſign, and direction to an end appearing in 
the whole frame, and in all the ſeyeral pieces of it, do neceſſa- 


Tily inter the being and operation of ſome intelligent architect or 


engineer, u hy ſhall not alſo in the works of nature, that gran- 
deur and magnificence, that excellent contrivance for beauty, 
order, ule, &c. which is obſervable in them, wherein they doas 
much tranſcend the effects of human art as infinite power and 
wiſdom exceeds finite, infer the exiſtence and efficiency of an 
omniporent and all wiſe Creator ? 

To evade the force of this argument, and to give ſome ac. 
count of the original of the world, atheiſtical perſons have let 
BP two hypotheſes. 

The firlt is that of Ariſtotle, that the world was from eter⸗ 
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nity in the ſame condition that now it is, having run through 
the ſucceſſions of infinite generations; to which they add, ſelf- 
W exiſtent and unproduced: for Ariſtotle doth not deny God 
| to be the efficient cauſe of the world; but only aſſerts, that he 
created it from eternity, making him a neceſſary cauſe thereof; 


it proceeding from him by way of emanation, as light from the ſun, 
This hypotheſis, which hath ſome ſhew of reaſon, for ſome- 
thing muſt neceſſarily exiſt of itſelf; and if ſomething, why 


may not all things; this hypotheſis, I ſay, is ſo clearly and fully 


confuted by the reverend and learned Dr. Tillotſon, late lord 
archbiſhop of Canterbury, and primate of all England, in his 
firſt printed ſermon, and the right reverendfather in God, John, 
late lord biſhop of Cheſter, in book 1, cap. 5. af his treatiſe of 
the Principles of Natural Religion, that nothing material can by 
me be added: to whom therefore I refer the reader. 


The Epicurean hypotheſis rejected. 


The ſecond hypotheſis is that of the Epicureans, who held, 
that there were two principles ſelt-exiſtent. Firſt, ſpace or 


vacuity; ſecondly, matter or body; both of infinite duration 


and extenſion. In this infinite ſpace or yacuity, which hath 


neither beginning, nor end, nor middle; no limits or extremes, 
innumerable minute bodies, into which the matter was divided, 


call'd atoms, becauſe by reaſon of their perfect ſolidity they 


| vere really indiyiſible (for they hold nobody capable of diviſie 


on, but what hath vacuities interſpers'd with matter, of various 
but a determinate number of figures, and equally ponderous) 
do perpendicularly deſcend, and by their fortuitous concourſe 
make compound bodies, and at laſt the world itſelf. But now, 


| becauſe if all theſe atoms ſhould deſcend plum down with equal 


yelocity, as according to their doctrine they ought to do, being 
(as we ſaid) all perfectly ſolid and imporous, and the vacuum 


not reſiſting their motion, they would never the one overtake 
| the other, but like the drops of a ſhower would al ays keep the 


ſame diſtances, and ſo there could be no concourſe or cohaeſi- 
on of them, and conſequently nothing created; partly to avoid 


* 
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this deſtructive conſequence, and partly to give ſome account 
of the freedom of will (which they did affert contrary to the 
Democritic fate) they did abſurdly feign a declination of ſome 
of theſe principles, without any ſhadow or pretence of reaſon. 
The former of theſe motives you have ſet down by Lucretius, 
de Not. Rerum, |. 2. in theſe words : | 
Corpora cum deorſum rectum per inane feruntur 
Ponder ibus propriis, incerto tempore forte, 
Incertiſque locis, ſpatio diſcedere paulum; 
* Tantum quod nomen mutatum deere pollis,? 
And again ; 
* Quod niſi declinare ſolerent, omnia deorſum 
5 Imbris uti guttae caderent per inane profundum, 
Nec foret offenſus natus, nec plaga creata 
. Principiis, i ita nil unquam natura creaſſet.“ 
Now ſeeds in downward motion muſt decline, 
Thoꝰ very little from th? exacteſt line; 
For did they ſtill move ſtrait, they needs muſt fall 
Like drops of rain, diſſolv'd and ſcatter'd all, 
For ever tumbling thro? the mighty ſpace, 
And never join to make one ſingle maſs. 
The ſecond motive they had to introduce this gratuitous de- 
clination of atoms, the ſame poet gives us in theſe verſes, lib.2 
Si ſemper motus connectitur omnis, 
Et vetere exoritur ſemper novus ordine certo ; 
Nec declinando faciunt primordia motus 
Principium quoddam quod fati faedera rumpat, 
Ex infinito ne cauſam cauſa ſequatur; 
Libra per terras unde haec animantibus, extat, 
* Unde haec eſt, inquam, fatis avolſa yoluntas ?? 
Beſides, did all things move in direct ling, 
And ſtill one motion to another join 
81 In certain order, and no ſeeds decline, 
1 And make a motion fit to diſſipate 
The well- wrought chain of cauſes and ſtrong fate; 
Whence comes that freedom living creatures find ? 


— * 
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= Whence comes the will ſo free, ſo unconfin d, 7 


Above the power of the fate ? | 
The folly and unreaſonableneſs of this ridiculous and un- 


grounded figment, I cannot better diſplay and reprove than in 


the words of Cicero, in the beginning of his firſt book De * 


nibus Bonorum et Malorum. This declination (ſaith he) is al- 
together childiſhly feign'd, and yet neither doth it all ſolve the 
difficulty, or effect what they deſire: for firſt they ſay the a- 
toms decline. and yet aſſign no reaſon why. Now nothing is 
more ſhameful and unworthy a natural philoſopher [tarpius 
phy/ico] than to affert any thing to be done without a cauſe, or 
to give no reaſon of it. Beſides, this is contrary to their own 


| hypotheſis taken from ſenſe, that all weights do naturally move 


perpendicularly downward. Secondly, Again ſuppoſing this 
were true, and that there were ſuch a declination of atoms, yet 
will it not effect what they intend; for either do they all de- 
cline, and ſo there will be no more concourſe than if they did 
perpendicularly deſcend ; or ſome decline, and ſome fall plum 


down, which is ridiculouſly to aſſign diſtin offices and taſks to 


the atoms, which are all of the ſame nature and ſolidity. A- 
gain, in his book De Fato he ſmartly derides this fond conceit 
thus; What cauſe is there in nature which turns the atoms a- 
fide ? or do they caſt lots among themſelves which ſhall decline, 
which not? or why do they decline the leaſt inter val that may 


be, and not a greater? why not two or three minima as well 
Ws one? Optare hoc quidem eſt non diſputare. For neither is the 
Atom by any extrinſical impulſe diverted from its natural courſe; 


either can there be any cauſe imagin'd in the vacuity thro? 
Which it is carried, why it ſhould not move directly; neither is 
here any change made in the atom itſelf, that it ſhould not re- 


ain the motion natural to it, by force of its weight or gravity. 


As for the whole atomical hypotheſis, either Epicurean or 


i ; Democritic, I ſhall not, nor need I. ſpend time to confute it; 
his having been already ſolidly and ſufficiently done by many 


udicious learned men, but eſpecially Dr. Cudworth, in his In- 
ellectual Syſtem of the Univerſe, and the late Biſhop of Wor- 
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ceſter, Dr. Stillingflect; i in his Origines Sacrae. Only I cannot v 


omit the Ciceronian confuration thereof, which I find in the r. 
place firſt quoted, and in his firſt and ſecond books De Natu- v 
u Deorum, becauſe it may ſerve as a general introduction to t! 
the following particulars. Such a turbulent concourſe of atoms m 
could never, (faith he) hunc mand: ornatum efficere, compoſe fo h. 
well · order'd and beautiful a ſtructure as the world; which there- ol 


fore both in Greek and Latin h:th from thence [ab ornatu et | is 
munditie] obtained its name. And again moſt fully and appo- MW 


fitely in his fecond De Nat. Deorum: if the works of nature an 
are better, more exact and perfect than the works of art, and in. 
art effects nothing without reaſon, neither can the works of an 
nature be thought to be effected without reaſon; for, is it not ¶ th 
abſurd and incongruous, that when thou beholdeſt a ſtatue or ge 
curious picture, thou ſhouldeſt acknowledge that art was us'd MW ev: 
to the making of it; or when thou ſeeſt the courſe of a ſhip ate 
upon the waters, hou ſhouldeſt not doubt but the motion of it MF int 
is regulated and directed by reaſon and art; or when thou con- Or 
ſidereſt a ſun- dial or clock, thou ſhouldeſt anderſtand preſently I par 
that the hours are ſhewn by art, and not by chance; and yer pre 
imagine or believe, that the world, which comprehends all theſe wit 
arts and artificers was made without counſel or reaſon ? If one ¶ of 
ſhould carry into Scythia or Britain ſuch a ſphere as our friend ous 
Poſſidonius lately made, each of whoſe converſions did the ſame IM upc 
thing in the ſun and moon and other five planets, which we ſee at a 
affected every night and day in the heavens, who among thoſe of 
Barbarians would doubt that that ſphere was compos'd by rea- man 
fon and art? A wonder then it mult needs be, that there ſhould 
be any man found ſo ſtupid and forſaken of reaſon, as to per- 
ſuade himſelf, that this moſt beautiful and adorn'd world was Ft 
or could be produc'd by the fortuitous concourſe of atoms. moc 
He that can prevail with himſelf to believe this, I do not ſee ar: : 


why he may not as well admit, that if there were made innu- 
merable figures of the one and twenty letters, in gold, ſuppoſe, 
or any other metal, and theſe well ſhaken and mix'd together 
and thrown down from ſome high place to the ground, they 1 
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© when they lighted upon the earth, would be lo diſposꝰd and 
„ frank'd. that a man might ſee and read in them Ennius's Annals; 
whereas it were a great chance if he ſhould find one vals 
thereof among them all: for if this concourſe of atoms could 
| make à whole world, why may it not ſometimes make, and why 
hath it not ſomewhere or other in the earth made, a temple, 
or a gallery, or a portico, or a houſe, or a city ? which yet it 
is ſo far from doing, and every man ſo far from believing, that 
. ſhould any one of us be caſt, ſuppoſe upon a deſolate iſland, 
and find there a magnificent palace artificially contrived accord- 
ing to the exacteſt rules of architecture, and curiouſly adorned 
and furtiiſhed, yet it would never once enter into his head, that 
this was done by an earthquake, or the fortuitous ſhuffling to- 
gether of its component materials: or that it had ſtood there 
| ever ſince the conſt ruction of the world, or firſt cohaeſion of 
atoms ; but would preſently conclude that there had been ſome 
intelligent architect there, the effect of whoſe art and ſkill it was. 
Or ſhould he find there but one ſingle ſheet of parchment or 
paper, an epiſtle or oration written full of profound ſenſe, ex- 
preſs'd in proper and ſignificant words, illuſt rated and adorn'd 
8 with elegant phraſe; it were beyond the poſſibility of the wit 
of man to perſwade him that this was done by the temerari- 
ous daſhes of an unguided pen, or by the rude ſcattering of ink 
upon the paper, of by the lucky projection of ſo many letters 
at all adventures; but he would be convinc'd by the evidence 
of the thing at firſt ſight, that there had been not only ſome 
man, but fome ſcholar there. 


The . Hypotkeſis conſider d and cenſur'd, 


Having rejected this atheiſtic hypotheſis of Epicurus and De- 
mocritus, I ſhall now proceed to give particular inſtances of the 
art and wiſdom clearly appearing in the ſeveral parts and mem- 
bers of the univerſe ; from which we may juſtly infer this ge- 
WW ocral concluſion of the Pfalmiſt, In wiſdom haſt thou made 
them all:“ But that there is a fort of profeſſed theiſts, I 
mean Monſ. Des Cartes and his followers, who endeayour to 
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nes circa res naturales, a fine quem Deus aut natura in iis fa- 
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reprov'd by that honourable and excellent perſon, Mr. Boy ludin 
in his Diſguiſition about the final Cauſes of Natural T Hingnd ic 
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diſarm us of this decretory weapon, to evacuate and extermi- s. 
nate this argument, which hath been ſq ſucceſsful in all ages ne 
to demonſtrate the exiſtence, and enforce the belief of a Dei- an 
ty, and to convince and ſilence all atheiſtic gainſayers. And WW G 
this they do, =D 
Firſt, By excluding and baniſhing al] copithberation of foal : 
cauſes from natural philoſophy, upon pretence; that they are 
all and every one in particular undiſcoverable by us; and that 
it is raſhneſs and arrogance in us to think we can find out God's 
ends, and be partakers of his counſels. * Atque ob hanc uni- 
cam rationem totum illud cauſarum genus quod a fine peti ſolet, 
in rebus phyſicis nullum uſum habere exiſtimo; non enim ab- 
ſque temeritate me puto inveſtigare poſſes fines Dei.” Medit. 
« Metaph. And for this only reaſon, I think, all that kind of 
cauſes which is wont to be taken from the end, to have no 


neſs think myſelf able to find out the ends of God.“ And a- the 
« gain, in his Principles of Philoſophy; Nullas unquam ratio-whi, 
were 
were 
whic 


ciendis fibi propoſuit admittimus, quia non tantum nobis de- 
bemus arrogare ut ejus conciliorum par ticipes eſſe poſſimus 


We can by no means admit any reaſons about natural things T 
* taken from the end which God or nature propos'd to them. Nraſſat 
* ſelves in making of them; becauſe we ought not to ar De 
* rogate fo much to ourſelves, as to think we may be partaker Men f 
of his counſels.” And more expreſly in his fourth Anſwer is bu 
* viz, to Gafſendus's Objections; Nec fingi poteſt, aliquos Dei Fes 
* fines magis quam alios in propatulo eſſe; omnes enim in im Med by 
perſcrutabili ejus ſapientiae abyſſo ſunt eodem modo recouſuade 
diti:“ That is, Neither can nor ought we to feign or ima Sec 
« oine that ſome of God's ends are more manifeſt than others reat 


nature 
lion o 
eleſti 


for all lie in like manner oc equally hidden in the unſearch 
« able abyſs of his wiſdom.” | 
This confident aflertion of Des Cartes is fully enamit'd g ani 
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ect. 1. from page 10. to the end; and therefore J ſhall not 
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need ſay much to ic. only in brief this, that it ſeems to me falſe 


W and of evil conſequence, as being derogatory from the glory of 


God, and deſtructive of the . and belief of a 
Deity: 
For firſt, Seeing (for iultante) that the eye is employ'd va 
man and all animals for the uſe of viſion, which as they are 
fram'd, is fo neceſſary for them, that they could not live with- 
out it; and God Almighty knew that it would be ſo; and ſee- 
ing it is ſo admirably fitted and adapred to this uſe, that all the 


wit and art of man and ange's could not have contrived it bet- 
ter, if ſo well, it muſt needs be highly abſurd and unreaſon- 


able to affirm either that it was not deſign'd at all for this uſe, 
or that it is impoſſible for man ro know whether it was or 
not. 

Secondly, How can man give thanks and praiſe to God for 
the uſe of his limbs and ſenſes, and thoſe his good creatures 
which ſerve for his ſuſtenance, when he cannot be ſure they 
were made in any reſpect for him; nay, when ?tis as likely they 
were not, and that he doth but abuſe them to ſerve ends for 
which they were never intended ? 

Thirdly, This opinion, as J hinted before, ſuperſedes and 
aſſates the beſt medium we have to demonſtrate the being of 
a Deity, leaving us no other demonſtrative proof but that ta- 


ken from the innate idea; which, if it be a demonſtration, 


Is but an obſcure one, not ſatisfying many of the learned them- 


pelves, and being too ſubtle and metaphyſical to be apprehend- 


xd by vugar capacities, and conſequently of no force to per- 


Juade and convince them, 


Secondly, They endeavour to evacuate and diſannul our 
great argument, by pretending to ſolve all the phaenomena of 
ature, and to give an account of the production and effor ma- 


lion of the univerſe, and all the corporeal beings therein both 


eleſtia] and terreſtrial, as well animate as inanimate, not ex- 
luding animals themſelves, by a flight hypotheſis of matter ſo 
Ind fo divided and mov'd. The hypotheſis you have in Des 
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der to Dr. Cudworth's Syſtem, p. 603, 604. but for his eaſe 


; On Tux WISDOM os GOD Part I. 
Cartes Principles of Philoſophy, Part 2. * All the matter of 
this viſible world is by him ſuppos'd to have been at firſt di- 
* vided by God into parts nearly equal to each other, of a mean 
* ze, viz. about the bigneſs of thoſe whereof the heavenly bo- 
dies are now compounded; altogether having as much moti- 
on as is now found in the world; and theſe to have been e- 
* qually moved ſeverally every one by itſelf about its own cen- 
* ter, and among one another, ſo as to compoſe a fluid body ; 
* and alſo many of them jointly, or in company, about ſeveral 
other points ſo far diſtant from one another, and in the ſame 
manner diſpos'd as the center of the fix'd ſtars now are.” So 
that God had no more to do than to create the matter, divide 
it into parts, and put it into motion, according to ſome few 
laws, and that would of itſelf produce the world and all crea- 


tures therein. : 
For a confutation of this hypotheſis, I might refer the rea- 


I will tranſcribe the words: God in the mean time ſtand- 
ing by as an idle ſpectator of this /u/ſus atomorum, this ſportful 
dance of atoms, and of the various reſults thereof. Nay, theſe 
mechanic theiſts have here quite outſtripp'd and outdone the 
atomic atheiſts themſelves, they being much more extravagant 
than ever thoſe were; for the profeſſed atheiſts durſt never | 
venture to affirm, that this regular ſyſtem of things reſulted | 
from the fortuitous motions of atoms at the very firſt, before 
they had for a long time together produced many other inept 
combinations, or aggregate forms of particular things and non- i 
ſenſical ſyſtems of the whole; and they ſuppos'd alſo, that the 
regularity of things here in the world, would not always con- 
tinue ſuch neither, but that ſome time or other, confuſion and 
diſorder will break in again. Moreover, that belides this world 
of ours, there are at this very inſtant innumerable other worlds 
irregular, and that there is but one of a thouſand or ten thou- i 
ſand among the infinite worlds that have ſuch regularity in © 
them; the reaſon of all which is, becauſe it was generally 
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aken for granted, and look'd upon as a common notion, 
| un Tov aro Tuyng nai TS avropedts SN Ge Eros ur 
a8 Ariſtotle expreſſeth it. None of thoſe things which are 
from fortune or chance come to paſs always alike. But our 
mechanic theiſts will have their atoms never ſo much as once 
to have fumbled in theſe their motions, nor to have produc'd 
any inept ſyſtem or incongruous forms at all, but from the 
Wrery firſt all along to have taken up their places, and ranged 
themſelves ſo orderly, methodically and directly, as that they 
Would nor poſſibly have done it better had they been directed 
y the moſt perfect wiſdom. Wherefore theſe atomic theiſts 
utterly evacuate that grand argument for a God, taken from 
he phaenomenon of the artificial frame of things, which hath 
Meen ſo much inſiſted upon in all ages, and which commonly 
Wnakes the ſtrongeſt impreſſion of any other upon the minds 
f men, &c. the atheiſts in the mean time laughing in their 
leeves, and not a little triumphing to ſee the cauſe of theiſm 
Ihus betray'd by its profeſs'd friends, and aſſerters, and the 
W rand argument for the ſame totally ſlurr'd by them, and ſa 
heir work done, as it were, to their hands, 
| Now as this argues the greateſt inſenſibility of mind, or ſot= 
ſhneſs and ſtupidity in pretended theiſts, not to take the leaſt 
Motice of the regular and artificial frame of things, or of the 
natures of the divine art and wiſdom in them, nor to look: 
oon the world and things of nature with any other eyes than 
en and horſes do; fo are there many phaenomena in nature, 
| Which being partly above the force of theſe mechanic powers 3 
J 1 Bd partly contrary to the ſame, can therefore never be ſaly'd - 
chem, nor without final cauſes and ſome vital principles: as 
r example, that of gravity or the tendency of bodies down- 
3 I Ward, the motion of the diaphragm in reſpiration, the ſyſtole 
ad diaſtole of the heart, which is nothing but a muſcular 
4 joſtriction and relaxation, and therefore not mechanical, but 
9 Fl. We might alſo add, among many others, the inter ſection 

the Planes of the equator and ecliptic, or the GP s diur- 
| B 2 


— 
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nal motion upon an axis not parallel to that of the ecliptic, 
nor perpendicular to the plane thereof: for though Des Car- pe 
tes would needs imagine this earth of ours once to have been 
a ſun, and ſo itſelf the center of a leſſer vortex, whofe axis 
was then directed after this manner, and which therefore (till g. 
kept the ſame ſite or poſture, by reaſon of the ſtrait particles 
finding no fit pores or traces for their paſſages through it, but Maak. 
only in this direction yet does he himſelf conteſs, that becauſe f ha 
theſe two motions of the Earth, the annual and diurnal, would Mo f 
be much more conveniently made upon parallel axis, therefore, Mar 
according to the laws of mechaniſm, they ſhonld be perpetu - Mitri 
ally brought nearer and nearer together, till at length the 
equator and ecliptic come to have their axis parallel, which, as ol 
it hath not yet come to paſs, ſo neither hath there been forſ 
theſe laſt two thoaſand years (according to the beſt obſervari- 
ons and judgments of aitronomers) any nearer approach madeſſWF** \ 
id of them one to another. Wherefore the continuation of theſe 
'Y two motions of the earth, the annual and diurnal, upon ax m 
not parallel, is reſolvable into nothing but a final and mental „ 


h 7 But as the theory thereof is built wholly upon a falſe fuppoli 
* tion, ſufficiently confuted by our Harvey in his book of Gen 
by. ration, that the feed doth materially enter into the compo 
TH tion of the egg; ſo is it all along precarious aud. exceptiol 3 
able: nor doth it en at all to differences that are in fey 


it | cauſe, or the 2 Biaru:y. becauſe it was beſt it ſhould be ſo, the : IS 
i variety of the ſeaſons of the year depending thereupon. Buffer. 
. the greateſt of all the particular phaenomena, is the format at. 
1 on and organization of the bodies of animals, conſiſting of ſuck 

ow _ wariety and curioſity, that theſe mechauic» philoſophers being : 

9043 no way able to give an account thereof from the neceſſarſf 

bl motion of matter, © upguided by mind for ends,” prudent 

s | therefore break off their ſyſtem there, when they ſhould com ed, 
* to animals, and ſo leave it altogether untouch'd. We acknowſi 

ih Jedge indeed there is a pon piece extant, imputed ml 1 
. Cartes, and entitled, De la formation du Foetus, wherein tber 
bi is ſome pretence made to ſalve all this fortuitous mechaniſn{ 
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u animals, nor offer the leaſt reaſon why an animal of one 
ar · {Wpccious might not be formed out of the ſeed of another. Thus 
Har the doctor, with whom for the main I do conſent. I ſhall 
Daly add that natural philoſophers, when they endeavour to 
ive an account of any of the works of nature by preconceiv- 
d principies of their own, are for the moſt part groſly miſ- 
Haken and confuted by experience; as Des Cartes in a matter 
bat lay before him, obvious to ſenſe, and infinitely more eaſy 
Jo find out the cauſe of, than to give an account of the for- 
ation of the world ; that is, the pulſe of the heart, which he 
Wctributes to an ebullition and ſudden expanſion of the blood 


\ the its ventricles, after the manner of milk, which being heated 
h, aso ſuch a degree, doth ſuddenly, and as it were all at once, 
for duch up and run over the veſſel, Whether this ebullition be 

„ aus'd by a nitro-ſulphureous ferment lodg'd eſpecially in the 


; {t ventricle of the heart, which mingling with the blood, ex- 
Nees ſuch an ebullition as we ſee made by the mixture of ſome 
My mical liquors, viz. oil of vitriol, and deliquated ſalt of tar- 


wax 
entaller; or by the vital flame warming and boiling the blood. But 
„ th is conceit of his is contrary both to reaſon and experience: 


,, firſt, it is altogether unreaſonable to imagine and affirm 
at the cool venal blood ſhould be heated to fo high a degree 


mati 

- ſaci ſo ſhort a time as the interval of two pulſes, which is leſs 
beind ban the fixth part of a minute. Secondly, in cold animals, 
far for example, eels, the heart will beat for many hours after 


is taken out of the body, yea, though the ventricle be op- 
ed, and all the blood ſqueez'd out. Thirdly, The proceſs 
the fibres which compound the ſides of the ventricles run- 


red u in ſpiral lines from the tip of the baſe of the heart, ſome 
ther Pe way, and ſome the contrary, do clearly ſhew that the ſy- 
zaniſ! 4 ble of the heart is nothing but a muſcular conſtriftion, as a 
1ppol rſe is ſhut by drawing the ſtrings contrary ways: which is 


ſo confirmed by experience; for if the vertex of the heart 
mpoili aut off, and a finger thruſt up into one of the ventricles, in 
Wy ſyſtole the finger will be ſenſibly and manifeſtly pinch'd 


-ptionff 
* dhe ſides of the ventricle. But for a full confutation of this 
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becauſe it is not under the command of the will; nor are We 


can it be cauſed by the impulſe of any external movement, un- 


not of themſelves continue any regular and conſtant motion 
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when it hath quite ceaſed, it may be brought to beat a-· new buy 


the vegetation of plants muſt alſo be. 
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fancy, I refer the reader to Dr. Lower's treatiſe de corde, K-41 
chap. 2. and Des Cartes's rules concerning the transferring of 
motion from one body in motion to another in motion or in ; 
reſt, are the moſt of them by experience found to be falſe; as 
they affirm who have made trial of them. : 
This pulſe of the heart Dr. Cudworth would have to be no i 
mechanical, but a vital motion, which to me ſeems probable, 


conſcious of any power to cauſe to reſtfain it, but it is carried 
on and continued without our knowledge or notice; neither 


Jeſs it be heat. But how can the ſpirit, agitated by heat, un- 
guided by a vital principle, produce ſuch a regular reciprocal 
motion? if that ſite which the heart and its fibres have in the 
diaſtole be moſt natural to them (as it ſeems to be) 2 85 doth} 
it again contract itſelf, and not reſt in that poſture ? if it be 
once contracted in a ſyſtole by the influx of the ſpirits, why 
the ſpirits continually flowing in without let, doth it not al- 
ways remain fo? {for the ſyſtole ſeems to reſemble the for- 
cible bending of a ſpring, and the diaſtole its flying out again 
to its natural ſite.] What is the ſpring and principal efficient 
of this reciprocation ? what directs and moderates the motions 
of the ſpirits ? they being but ſtupid and ſenſeleſs matter, can: 


without the guidance and regulation of ſome intelligent being 
You will ſay, what agent is it which you would have to eftcal 
this? the ſenſitive ſoul it cannot be, becauſe that is indivitible ly” 
but the heart when ſeparated: wholly from the body in ſome a 
nimals, continues {till to pulſe for a conſiderable time; nay 


the application of warm ſpittle, or by pricking it gently with 
a pin or needle. I anſwer, it may be in theſe inſtances, rh 
ſcattering ſpirits remaining in the heart, may for a time, bein 
agitated by heat, cauſe theſe faint pulſations; though I ſhould 
rather attribute them to a plaſtic nature or vital principle, a 1 1 
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rde, | But, to proceed, neither can I wholly acquieſce in the hy- 
> of b potheſis of that honourable and deſervedly famous author, I 


in formerly had occaſion to mention, which I find in his free in- 
as | quiry into the Fulgar Notion of Nature, p. 77, 78. delivered 
in theſe words. I think it pobable, 45 the great and wiſe 
e na Author of all things did, when he firſt form'd the univerſe 
able, and andififuguith's- matter into the world, put its parts into 
ve various motions, whereby they were neceſſarily divided into 
ried WM < numberleſs portions of differing bulks, figures and ſituations, 
ther in reſpect of each other: and that by his infinite wiſdom and 
un- © power he did fo guide and over-rule the motions of theſeparts 

un: at the beginning of things, as that (whether ina ſhorter or 2 
rocal i © longer time reaſon cannot determine) they were finally diſ- 
the © pos'd into that beautiful and orderly frame that we call the 
doth world; among whoſe parts ſome were ſo curiouſly contrived, 
it be as to be fit to becoine the ſeeds or ſeminal principles of plants 
Why, and animals. And I further conceive, that he ſettled ſuch 


ot al- laus or rules of local motion among the parts of the univer- 

for- © ſal matter, that by his ordinary and preſerving concourſe, 
again the ſeveral parts of the univerſe thus once compleated, ſhould 
icienti © be able to maintain the great conſtruction or ſyſtem and oe- 


tion © conomy of the mne bodies, and propagate the ſpecies of 


can: living creatures.” Ihe ſame nne he repeats again, pag. 
otion 124, 125. of the ſame treatiſe. e 

being Ibis bypotheſis, I fay, I cannot fully acquieſce in, becauſe 
effeaMan intelligent being ſeems to me requiſite to execute the laws of 


iſible¶ motion: for firſt, motion being a fluent thing, and one part of 


its duration being abſolutely independent upon another, it doth 


me aff 

| nay not follow that becauſe any thing moves this moment, it muſt 
ew bil neceſſarily continue to do ſo the next; unleſs it were actually 
witli poſſeſs'd of its future motion, which is a contradiction; but it 
5 chel Witands in as much need of an efficient to preſerve and continue 
bein its motion as it did at firſt to produce it. Secondly, let matter 


be divided into the ſubtileſt parts imaginable, and theſe be mov'd 
Ws (wiftly as you will, it is but a ſenſeleſs and ſtupid being till, 
Ind makes no nearer approach to ſenſe, perception or vital e- 
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Me are in the main agreed, differing chiefly about the agent chal 
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nergy, than it had before; and do but only ſtop the internal ¶ ex 


motion of its parts, and reduce them to reſt, the fineſt and moit WW di. 
ſubtile body that is, may become as groſs, and heavy, and ſtiff, C. 


as ſteel or ſtone. And as for any external Jaws or eſtabliſh'd th 
rules of motion, the ſtupid matter is not capable of obſerving | 
or taking any notice of them, but would be as ſullen as the mouas | 
tain was that Mahomet commanded to come down to him; nei- 
ther can thoſe laws execute themſelyes. Therefore there mull, 


beſides matter and law, be ſome efficient, and that either a qua- ¶ ov 
lity or power inherent in the matter itſelf, which is hard to con- me 
ceive, or ſome external intelligent agent, either God himſelf ing 
immediately, or ſome plaſtic nature. ret 
Happening lately to read T he Chriſtian Virtuoſo, written Bt of | 
by the ſame author of the Erquiry into the vulgar Notions of WT is i 
Nature (the illuſtrious Mr. Boyle) I find therein theſe words: an 
Nor will the force of all that has been ſaid for God's ſpecial ten 
providence be eluded, by ſaying with ſome deiſts, that after err 

« the firſt formation of the univerſe, all things were brought to ine 
* paſs by the ſettled laws of nature. For tho' this be confi-W ger 
* dently, and not without colour, pretended, yet I confeſs it not 
* doth not ſatisfy me - for I look upon a law as a moral, tim 
not phyſical cauſe, as being indeed but a notional thing ac- mat 
« cording to which an intelligent and free agent is bound to re- inf: 
« oulate its actions. But inanimate bodies are atterly uncapæ i mat 
« ble of underſtanding what it is, or what it enjoins, or when or 
they act conformably or unconformably to it: therefore the {hot 
« ations of inanimate bodies, which cannot incite or moderate gro 
their own actions, are produced by real power, not by laws vill 
All this being conſonant to what I have here written, a- ſou! 
gainſt what I took to be this honourable perſon's hypotheſis the 
1 muit needs, to do him right, acknowledge myſelf miſtaken ori 
perceiving now, that his opinion was, that God Aimighty dich ſo t. 
not only eſtabliſh laws and rules of local motion among the part viſib 
of the univerſal matter, but did, and does alſo himſelf, execuii i the 


them, or move the parts of matter, according to them : ſo thai 
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executes thoſe laws, which he holds to be God himſelf imme- 
Ws Giately, we a plaſtic nature; for the reaſons alledg'd by Dr. 
Cudworth, in his ſyſtem, pag. 149. which are, Firſt, Becauſe 
the former, according to vulgar apprehenſion, would render 
the Divine Providence operole, ſolicitous and diſtraftious; and 
thereby make the belief of. it entertain'd with greater difficul- 
ty, and give advantage to atheiſts. Secondly, It is not ſo deco- 
rous in reſpect of God, that he ſhould 25r8y4s 4ralz, ſer his 
own hand as it were to every work, and immediately do all the 
meaneſt and triflingeſt things himſelf drudgingly, without mak- 
ing uſe of any inferior or ſubordinate miniſter. Theſe two 
reaſons are plauſible, but not cogent ; the two following are 
of greater force. Thirdly, The flow and gradual procels that 
is in the generation of things, which would ſeem to be a vain 
and idle pomp of trifling formality, if the agent were omnipo- 
tent. Fourthly, Thoſe ;yaeriudle, as Ariſtotle calls them, thoſe 
errors and bungles which are committed when the matter is 
inept or contumacious, as in moniters, &c. which argue the a- 
| gent not to be irreſiſtible; and that nature is ſuch a thing as is 
not altogether uncapable, as well as human art, of being ſome- 
times fruſtrated and diſappointed by the indiſpoſition of the 
matter: whereas an omnipotent agent would always do its work 
infallibly and irreſiſtibly, no ineptitude or ſtubborneſs of the 
matter being ever able to hinder ſuch a one, or make him bunole 
or fumble in any thing. So far the doctor. For my part, I 

ſhould make no ſcruple to attribute the for mation of plants, their 
erate growth and nutrition, to the vegetative ſoul in them; and like- 
laws wiſe the formation of animals to the vegetative power of their 
n, 2-8 fouls; but that the ſegments and cuttings of ſome plants, nay, 


heſis the very chips and ſmalleſt fragments of their body, branches 
aken or roots, will grow and become perfect plants themſelves, and 
y dich ſo the vegetative ſoul, if that were the architect, would be di- 
pariſi viſible, and conſequently no ſpiritual or intelligent being which, 


the plaſtic principle muſt be, as we have ſhewn: for that muſt 
precide over the whole oeconomy of the plant, and be one ſingle. 
ageat, which takes care of the bulk and figure of the whole, 


ceculd 
© tha 


and the ſituation, figure, texture of all the parts, root, ſtalk, 
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branches, leaves, flowers, fruit, and all their veſſels and juices, 2 | 
£ I therefore incline to Dr. Cudworth's opinion, that God uſes 4 | 
for theſe effects the ſubordinate miniſtry of ſome inferior plaſ« WF \ 
tic nature; as in his works of providence he doth of angels. WW : 
For the deſcription whereof I refer the reader to his ſyſtem. MM { 
Secondly, In particular I am difficult to believe, that the i 
bodies of animals can be form'd by matter divided and mov'd t 
by what laws you will or can imagine, without the immediate . h 
preſidency, direction and regulation of ſome intelligent being. 
In the generation or firſt formation of, ſuppoſe; the human bo- ſc 
dy out of (tho not an homogeneus liquor, yet) a fluid ſubſtance, lf 0: 
the only material agent or mover is a moderate heat. Now ot 
how this, by producing an inteſtine motion in che particles of ¶ tr 
the matter, which can be conceiv'd to differ in nothing elſe but ¶ ed 
figure, magnitude and gravity, ſhould, by virtue thereof, not 
only ſeparate the heterogeneous parts, but aſſemble the homo- 
geneous into maſſes or ſyſtems, and that not each kind into one 
maſs, but into many and disjoin'd ones, as it were ſo many troops, 
and that in each troop the particular particles ſhould take their 
places, and caſt themſelves into ſuch a figure; as for example, 
the bones, being about 300, are form'd of various ſizes and 
ſhapes, ſo ſituate and connected, as to be ſubſervient to many 
hundred intentions and uſes, and many of them conſpire to one 
and the ſame action, and all this contrarily to the laws of ſpeciſic 
gravity,in whatever poſture the body be form'd; for the bones, 
whoſe component parts are the heavier, will be above ſome 
parts of the fleſh which are the lighter ; how much more then 
ſeeing it is form'd with the head; (which for its bigneſs is the 
heavieſt of all the parts) uppermoſt. This I ſay, I cannot by 
any means conceive. I might inſtance in all the homogeneous 
parts of the body, either ſites and figures, and aſk by what i- 
maginable laws of motion their bulk, figure, ſituation and con- 
nection can be made out? what account can be given of the valve 
of the veins and arteries of the heart, and of the veins elſe- 


Where, and of their ſituation; of the figure and conſiſtency off 
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alk, all the humours and membranes of the eye, all conſpiring and 
ces, ¶ exactly fitted to the uſe of ſeeing ? but J have touch'd upon 
uſes that already, and ſhall diſcourſe of it largely afterward. You 
laſ« will aſk me, who or what is the operator in the formation of 
zels, the bodies of man and other animals? J anſwer, The ſenſitive 
m. ſoul itſelf, if it be a ſpiritual and immaterial ſubſtance, as I am 
the inclinable to believe; but if it be material, and conſequently 
ov'd the whole animal but a mere machine or automatan, as 1 can 
liate hardly admit, then muſt we have recourſe to a plaſtic nature. 

ing. That the ſoul of brutes is material, and the whole animal, 


bo- BF ſoul and body, but a mere machine, is the opinion, publicly 
nce, Wl own'd and declar'd, of Des Cartes, Gaſſendus, Dr. Willis, and 
Now others. The ſame is alſo neceſſarily conſenquent upon the doc- 
es of BY crine of the Peripatetics, viz. That the ſenſitive ſoul is edue- 
but = cd out of the power of the matter, for nothing can be educed 


not i out of the matter, but what was there defore, which mult be 
mo- either matter or ſome modification of it. And therefore they 
> ONE 1 cannot grant it to be a ſpiritual ſubſtance, unleſs they will aſ- 
20PS, BF ſert it to be educed out of nothing. This opinion, I ſay, I can 
their bardly digeſt: I ſhould rather think animals to be endu'd with 
nple, a lower degree of reaſon, than that they are mere machines. I 
and 


could inſtance in many actions of brutes, that are hardly to be 
many accounted for without reaſon and argumentation ; as that com- 
o one monly noted of dogs, that running before their maſters, they 
eciſic Vill ſtop at a divarication of the way, till they ſee which hand 
ones, ¶ their maſters will take; and that when they have gotten a prey, 
ſome which they fear their maſters will take from them, they will 
then run away and hide it, and afterwards return to it. What ac- 
is the ¶eount can be given why a dog, being to leap upon a table which 
ot by 5 he ſees to be too high for him to reach at once, if a ſtool or 
neous chair happens to ſtand near it, doth firſt mount up that, and 
hat i- from thence the table? If he were a machine or piece of clock- 
| con- work, and this motion caus'd by the ſtriking of a ſpring, there | 
valves no reaſon imaginable why the ſpring being ſet on work, 

elſe- Should not carry the machine 1 in a right line toward the object 


xcy ol hat put it in — as well when the table is high 2 when 


* 
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it is low: whereas I have often obſerv'd the firſt leap the cre- 
ature hath taken up to the ſtool, not to be directly toward the 
table, but in a line oblique and much declining from the object | 
that moy'd it, or that part of the table on which it ſtood. | 

1 Ml.any the like actions there are, which I ſhall not ſpend | 

5 time to relate. Should this be true, that beaſts were automata 

| or machines. they could have no ſenſe or perception of pleaſure 

or pain, and conſequently no cruelty could be exercis'd towards 

them; whichis contrary to the doleful ſignifications they make | 

when beaten or tormented, and contrary to the common ſenſe | to 
of mankind. all men naturally pitying them, as apprehending | fo 
them to have ſuch a ſenſe and feeling of pain and miſery as en. 
themſelves have; whereas no man is troubled too ſee a plant ing 
torn, or cut, or ſtampt, or mangled how you pleaſe ; and at {Wot 
laſt teemingly contrary to the ſcripture to: for it is ſaid, © Prov. 
© xi..n0. A righteous man regardeth the life of his beaſt; 

but the tender mercies of the wicked are cruel.” The Ford E 
mer clauſe is uſually Engliſh'd, A good main is merciful to 

10 his beaſt; which is the true expoſition of it; as appears by 

wh. the oppoſite clauſe, that the wicked are cruel.“ What leſs 


then can be inferr'd from this place, than that cruelty may be nd 
exercis'd towards beaſts, which, were they mere machines, it pre! 
could not be? Jo which I do not ſee what can be anſwer'd, {Wtor 
but that the ſcripture accommodates itſelf to the common, tho! B 
falſe, opinjon of mankind, who take theſe animals to be endu- ion 
ed with ſenſe of pain, and think that cruelty may be exercis'd Wb(c 
towards them; tho? in reality there is no ſuch thing. Beſides, Mom. 
having the fame members and organs of ſenſe as we have, it is Wſete 
yery probable they have the ſame ſenſations and perceptions I c. 
with us. To this Des Cartes anſwers, or indeed faith, he bath Watt 
nothing to anſwer; but that if they think as well as we, they MW vc 
have an immortal 3 as well as we: which is not at all likely, WM nat 


becauſe there is no reaſon to believe it of ſome animals with- 
out believing it of all; whereas there are many too imperfect 
to believe it of them, ſuch as oyſters, and ſponges, and the like. 
To which I anſwer, that there is no neceſſity they ſhould bg i 
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| immortal, becauſe it is poſſible they may be deſtroyed « or an- 


fot the more careleſs and incurious obſerver. 
ſele& one or two particular pieces, and take a more exact ſur- 
vey of them; tho? even in theſe, more will eſcape our notice 
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nihilated. But I ſhall not wade further into this controverſy; 
becauſe it is beſide my ſcope, and there hath been as much 
written of it already as I have to tay, by Dr. More, Dr, Cud- 
worth, Des Cartes, Dr. Willis and others, pro and con. 


Of the viſible toorks of God, and bois diviſion. 


I come now to take a view of the works of the creation, and 


to obſerve ſomething of the wifdom of God diſceraible in the 


formation of them, in their order and harmony, and in their 


ends and uſes: and firſt I ſhall run them over ſlightly, remark- 


ing chiefly what is obvious and expos'd to the eyes and notice 
Secondly, I ſhall 


han can be diſcover'd by the moſt diligent ſcrutiny; for our 
eyes and ſenſes, however arm'd or aſſiſted. are too groſs to diſ- 
ern the curioſity of the workmanſhip of nature, or thoſe mi- 


nute parts by which it acts, and of which bodies are compos'dz. 


and our underſtanding too dark and infirm to diſcover and com- 
drehend All the ends and uſes to which the infinitely wile Cre- 


tor did deſign them. 


But before I proceed, being put in mind thereof by the men- 


jon of the aſſiſtance of our eyes, I cannot omit one general 
Pbſer vation concerning the curioſity of the works of nature in 
rompariſon of the works of art, which I ſhal! propoſe in the 


ate biſhop of Cheſter's words (Treatiſe of natural Religion, 
c. 6.) The obſervations which have been made in theſe 
latter times by the help of the microſcope, ſince we had the 
uſe and improvement of it, diſcover a vaſt difference between 
natural and artificial things. Whatever is natural, beheld 


| through that, appears exquiſitely formed, and adorned with 


all imaginable elegancy and beauty. There are ſuch inimit- 
able things in the ſmalleſt ſeeds of plants, but eſpecially in 
the parts of animals, ig the head or eye of a ſmall fly; ſuch 
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accuracy, order and ſymmetry in the frame of the moſt mi- 
© nute creatures, a louſe, or a mite, as no man were able to 
© conceive without ſeeing of them. Whereas the moſt curious 
* works of art, the ſharpeſt and fineſt needle, doth appear as 
a blunt rough bar of iron, coming from the furnace or the 
* forge: the moſt accurate engravings or emboſſments ſeem 
© ſuch rude, bungling and deformed work, as if they had been 
done with a mattock or trowel; ſo vaſt a difference is there 
* betwixt the ſkill of nature and the rudeneſs and imperfection 
of art. I might add, that the works of nature, the better 
lights and glaſſes you uſe, the more clearer and exactly form- 
* ed they appear; whereas the effects of human art, the more 
* curiouſly they are viewed and examined, the more of deſor- 
mity they diſcover.” 

This being premiſed, for out more clear and diſtin pro- 
ceeding in our curſory view of the creation, I ſhall rank the 
parts of this material and viſible world under ſeveral heads. 
Bodies are either inanimate or animate, Inanimate bodies are 
Either celeſtial or terreſtrial. Celeſtial, as the ſun, moon and 
ſtars : terreſtrial, are either ſimple, as the four elements, fire, 
water, earth and air; or mixt, either imperfeQly, as the me- 
teors, or more perfectly, as ſtones, metals, minerals, and the 
like. Animate bodies are either ſuch as are endued with a ve- 
getative ſoul, as plants; or a ſenſitive ſoul, as the bodies of a- 
nimals, birds, beaſts, ſiſhes, and inſects; or a rational ſoul, as 
the body of man, and the vehicles of angels, if any ſuch there 
be. | | 
I make uſe of this diviſion to comply with the common and 
receiv'd opinion, and for eaſier comprehenſion and memory 
though I do not think it agreeable to philoſophic verity and 
accuracy, but do rather incline to the atomic hypotheſis : for 
theſe bodies we call elements are not only the ingredients of 
mix'd bodies; neither are they abſolutely ſimple themſelves, as 
they do exiſt in the world, the ſea- water, containing a copious 
ſalt manifeſt to ſenſe : and both ſea and freſh water ſufficing 
to nouriſh many ſpecies of fiſh, and conſequently containing the 
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various parts of which their bodies are compounded. And 1 
believe there are many ſpecies of bodies which the Peripate- 
8 tics call mix'd, which are as ſimple as the elements themſelves, 
as metals, ſalts, and ſome ſorts of ſtones. I ſhould therefore, 
e vich Dr. Grew and others, rather attribute the various ſpe- 
cies of inanimate bodies to the divers figures of the minute par- 


: ticles of which they are made up: and the reaſon why there 
1 is a ſet and conſtant number of them in the world, none de- 
n ſtroy'd nor any new ones produc'd, I take to be, becauſe the 

ſum of .the figures of thoſe minute bodies into which matter 


was a: firſt divided, is determinate and fix'd, 2. Becauſe theſe 
inute parts are indiviſible, not abſolutely, but by any natural 
force; ſo that there neither is nor can be more or fewer 
of them; for were they diviſible into ſmall and diverſly fi- 
gur'd parts by fire or any other natural agent, the ſpecies of 
nature muſt be confounded, ſome might be loſt and deſtroy'd, 
but new ones would certainly be produc'd ; unleſs we could 
ſuppoſe theſe new diminitive particles ſhould again aſſemble 
and marſhal themſelves into corpuſcles of ſuch figures as they 
ompounded before; which I ſee no poſſibility for them to do, 
ithout ſome Os «ro unα,E, , to direct them: not that I think 
heſe inanimate bodies to conſiſt wholly of one fort of atoms, 
put that their bulk conſiſts mainly or chiefly of one ſort. But 
whereas it may be objected, that metals (which of all others 
cem to be moſt ſimple) may be tranſmuted one into another, 
nd ſo the ſpecies doth not depend upon the being com- 
Pounded of atoms of one figure; I anſwer, I am not fully 
Watisfied of the matter of fact; but if any ſuch tranſmutation 
de, poſſibly all metals may be of one ſpecies, and the diverſity 
Fay proceed from the admixture of different bodies with the 
rinciples of the metal. If it be aſk'd, why may not atoms of 
ferent ſpecies concur to the compoſition of bodies? And fo, 
Po' there be but a few ſorts of original principles, may there 
Wot be produced infinite ſpecies of compound bodies, as by the 
arious diſpoſitions and combinations of twenty-four letters in- 
umerable words may be made up? I anſwer, becauſe the he- 
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the firſt they are preſerved from diſſolution and diſſipation, 


- 
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terogeneous atoms or principles are not paturally apt to co- 


here and ſtick together when they are mingled in the e li- 


quor, as the homogeneous readily do. 

J do not believe that the ſpecies of principles or indiviſible 
particles are exceeding numerous; but poſlibly the immediate 
component particles of the bodies of plants and animals may 


be themſelves compounded. 


* 


Of the Heavenly Bodies. 


Before I come to treat of the heavenly bodies i in particular, | 5 


I ſhall premiſe in general, that the whole univerſe is divided] 
into two ſorts of bodies, the one very thin and fluid, the o- 
ther more denſe, ſolid and conſiſtent. The thin and fluid is 
the ether, comprehending the air or atmoſphere encompaſſing 
the particular ſtars and planets. Now, for the ſtability and 
perpetuity of the whole univerſe, the Divine Wiſdom and 


Providence hath given to the ſolid and ſtable parts a two-foldj 


power, one of gravity, and the other of circular motion, By 


which the ſecond would otherwiſe infer : for it being by the 
conſent of philoſophers, an innate property of every body 
mov'd circularly about any center to recede or endeavour to 


recede from that center of its motion, and the more ſtrong 4 


ly the ſwifter it is- mov'd, the ſtars and the planets being 
whirl'd about with great volocity, would ſuddenly, did nothing 
inhibit it, at leaſt in a ſhort time, be ſhatter'd in pieces, and 
ſcatter'd every where through the ether, But now their gra 
vity unites and binds them up faſt, hindering the diſperſion of 
their parts. I will not diſpute what gravity is; only J wil 
add, that for ought I have heard or read, the mechanical phi 
loſophers have not as yet given a clear and ſatisfactor y ac 
count of it. 
The fecond thing is a circular motion upon their own axis 
and in ſome of them alſo, ?tis probable, about other points, i 
we admit the hy potheſis of every fix'd ſtar's being a ſun 0 
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12 
co- fun: like body, and having a choir of planets, in like manner 
li- moving about him, Theſe revolutions, we have reaſon to be- 


leve, are as exactly uniform as the earth's are; which could 
not be, were there any place for chance, and did not a provi- 
dence continually overſee and ſecure them from all alteration 
or imminution, which either internal changes in their own part 


ther neceſſarily induce, Without this circular motion of the 
carth, here could be no living: one hemiſphere would be con- 


lar, 


Wroaitcd and parch'd by the ſun-beams. And it is reaſonable 
ided Miro think, that this circular motion is as neceſſary to moſt o- 
e 0- tber planetary bodies, as it is to the earth. As for the fix'd 
id is ſtars, if they be ſun-like bodies, it is probable alſo each of 


{ing ihem moves circularly upon its own axis as the ſun doth ; but 
and M ꝰhñat neceſſity there is of ſuch a motion, for want of under- 
andWſtanding the nature of thoſe bodies, I muſt confeſs my ſelf not 


fold} 


By or themſelves, and for the bodies about them. 
tion. Firſt, For the celeſtial or heavenly bodies, the equability 
y thefWnd conſtancy of their motions, the certainty of their periods 


nd revolutions, the conveniency of their order and ſituations, 
Iroue them to be ordain'd and govern'd by wiſdom and under- 


body 
ur to 


rong landing; yea, ſo much wiſdom as man cannot eaſily fathom or 
beingſWomprehend : for we fee, by how much the hypotheſes of a- 
thing Witronomers are more ſimple and conformable to reaſon, by ſo 


„ and 
gra- 
on df 
1 wil 
1] phi 
y ac 


nuch do they give a better account of the heavenly motions. 


whether truly) that when he ſaw and conſider'd the many ec- 
entrics, epicycles, epicycles upon epicyeles, librations, and con- 
rariety of motions, which were requifite in the old hypothe- 
sto give an account of the celeſtial phaenomena, he ſhould 
relume blaſphemouſly to fay, that the univerſe was a bungling 


n axiiece: and that if he had been of God's counſel, he could have 


nts, ¶irected him to have made it better, A * as raſh and ig- 
un oer ant, as daripg and profane, 


or external accidents and occurrences, would at one time or o- 


demn'd to perpetual cold and darkneſs, the other continually 


yet to comprehend ; tho? that it is very great, I doubt not, both 


t is reported of Alphonſus king of Arragon, (I know not 
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For it was nothing but ignorance of the true proceſs of na- 
ture that induced the contrivers of that hy po hefis to invent ſuch 
abſurd ſuppoſitions, and him to accept them for true, and at- 
tribute them to the author of the heavenly motions: for in the 
new hypotheſis of the modern aſtrono ners, we fee moſt of 


thoſe abſurdities and irregularities rectity'd and remov'd, and 


na 
J doubt not but they would. all vaniſh, could we certainly ab. 
diſcover the true method and procefs of n ture in thoſe revo- eit. 


lutions: for ſeeing in thoſe works of nature which we con- ent 
- verſe with, we conſtantly find thoſe axioms true, © Natura non the 
facit circuitus,” nature doth not fetch a compaſs when it may ny 
proceed in a ſtreight line: and Natura nec abundar in ſuper- Hof 
© fluis, nec deficit in neceflariis,” nature a>oun'is nor in what is 8 
ſuperfluous, neither is deficient in what is neceff:ry, . We may like 
alſo rationaily conclude concerning the heavenly bodies, ſeeing tion 
there is ſo much exactneſs obſerv'd in the time of their moti- 
ons, that they pun&tually come about in the ſame periods to 
the hundredth part of a minute, as may beyond exception be 
demonſtrated by comparing their revolutions, ſurely there ig| 
alſo us'd the molt ſimple, facile, and convenient way for the 
performance of them. Among theſe heavenly bodies, 
Firſt, the ſun, a vaſt globe of fire, eſteem'd by the antient- 
er and moſt modeſt computation above 160 times bigger than 
the earth, the very life of this interior world, withovt whoſelf 


and 
na vi 
to h. 
veget 


falutary and vivitic beams all motion, both animal, vital and na moon 
tural, would fpeellily ceaſe, and nothing be left here below buff ting 
darkneſs and death. All plants and animals muſt needs in fruit, 
very ſhort time be not only mortified, but, together with theWnoſtic 
ſurface of land and water, frozen as hard as a flint or adamant Meer: aj 
fo that of all the creatures of the world, the ancient heathen am 
had moſt reaſon to worſhip him as a God, tho? no true reaſon e tures 
becauſe he was but a creature, and not God: and we ChriſtMl refe 
ans, to think that the ſervice of the animals that live upon thelland M 
earth, and principally man, was one end of his creation; ſee o eit 


ing without him there could no fuch things have been, ThiWnd pe 
ſun, I ſay, according to the old hypotheſis, whirl'd round a Th 


L Bart l. mw THE CREATION. TI 
na- bout the earth daily with incredible celerity. making night and 
uch day by his riſing and ſetting; winter and ſummer, by his acceſs to 
at- the ſeveral tropics. creating ſuch a grateful variety of ſeaſons, 
the Wl enlightening all parts of the earth by his beams, and cheriſhing 
of them by his heat, ſituate and mov'd ſo in reſpect of this ſublu- 
and nary world (and 'tis likely alſo in reſpect of all the planets 
ny about him) that art and counſel could not have defign'd 
evo- either to have placed him better, or mov'd him more conveni- 
con- Nently for the ſervice thereof, as I could eaſily make appear by 
non the inconveniences that would follow upon the ſuppoſition of a- 
may ny other ſituation and motion, ſhews forth the great wiſdom 
per- of him who ſo diſpos'd and mov'd him. 

at 19 Secondly, The moon, a body in all probability ſomewhar 
may Wl ike the earth we live upon, by its conſtant and regular mo- 
eing tion, helps us to divide our time, reflects the ſun-beams to us, 
noti-M and fo by illuminating the air, takes away in ſome meaſure the 
s to diſconſolate darkneſs of our winter-nights ; procures or at leaſt 
n be regulates the fluxes and refluxes of the ſea, whereby the wa- 


ter is kept in conſtant motion, and preſerv'd from putrefaction, 
and ſo rendered more ſalutary for the maintenance of its breed, 
and uſeful and ſerviceable for man's convenience of fiſhing and 
navigation; not to mention the great influence it is ſuppos'd 
to have upon all moiſt bodies, and the growth and increaſe of 
vegetables and animals : men generally obſerving the age of the 
moon in the planting of all kinds of trees, fowing of grain, graf- 
ting and inoculating, and pruning of fruit-trees, gathering of 
fruit, cutting of corn or graſs; and thence alſo making prog- 
noſtics of weather, becauſe fuch obſervations ſeem to me un- 
certain. Did this luminary ferve to no other ends and uſes, as 
am perſuaded it doth many, eſpecially to maintain the crea- 
aſonWures which in all likelihood inhabit and breed there, for whtch 
ariſe refer you to the ingenious treatiſes written by Biſhop Wilkins 
on rhnd Monſieur Fontenelle on that ſubject, yet theſe were enough 
ſet eo cvince it to be the effect and product of the divine wiſdom 
Tb nd power. | | | 
nd , Thirdly, As for the reſt of the planets, beſides their parti- 
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Coeleſtem ergo admirabilem ordinem, incredibilemque con- 


* himſelf is to be accounted void thereof.” And again, Shall 


© reaſon 7? 


than once mention'd already, that even the eclipſes of the ſun 
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cular uſes, which are to us unknown, or merely conjectural, 
their courſes and revolutions, their ſtations and retrogradations, 
obſerv'd conſtantly ſo many ages together in moſt certain and 
determinate periods of time, do ſufficiently demonſt rate that 
their motions are inſtituted and govern'd by counſel, wiſdom 
and underſtanding. 

Fourthly, The like may be ſaid of the fix'd ſtars, whoſe mo- 
tions are regular, equal and conitant : fo that we ſee nothing 
in the heavens which argues chance, vanity or error; but, on 
the contrary, rule, order, and conſtancy ; the effects and argu- i 
ments of wiſdom : wherefore, as Cicero exceliently concludes, 


* ſtantiam, ex qua converſatio et ſcelus omnium omnis oritur, 
* qui yacare mente putat, nae ipſae mentis expers habendus eſt 7 
© wherefore whoſoever thinketh that the admirable order and 
* incredible conſtancy of the heavenly bodies, and their moti-. hi 
ons, whereupon the preſervation and welfare of all things 
doth depend, is not govern'd by mind and underſtanding, he 


« we (faith he) when we ſee an artificial engine, as a ſphere or 


* dial, or the like, at firit fight acknowledge, that it is a work I 
of reaſon and art? Cum autem impetum coeli, admirabili cum bole 
* celeritate moveri vertique videamus conſtantiſſime conficien- 20 
' © tem viciſſitudines anniverſarias, cum ſumma ſalute et conſer T 
vatione rerum omnium, dubitare quin ea non ſolum ratione fi- "os 
ant, ſed excellenti quadam divinaque ratione:? And can wel: ite 
* when we ſee the force of the heavens mov'd and whirld af 
bout with admirable celerity, moſt conſtantly finiſhing its an 3 | 
niverſary viciſſitudes, to the eminent welfare and preſervatiM. . 


on of all things, doubt at all that theſe things are perform! 
not only by reaſon, but by a certain excellent and divine 


To theſe things I ſhall add an obſervation which I mu 
confeſs myſelf to have borrow'd of the honourable perſon more 


aud moon, though they be frightful things to the ſuperſtition 


Part I. IN THE CREATION. 37 
vulgar, and of ill influence on mankind, if we may believe the 
no leſs ſuperſtitious aitrologers, yet to knowing men, that can 


_ {kilfully apply them, they are of great uſe, and ſuch as com- 
d en heads could never have imagined: ſince not only they 
may on divers occaſions help to ſettle chronology, and rectify 
moi the miſtakes of hiſtorians that writ many ages ago; but which 
bin is, though a leſs wonder, yet of greater utility, they are (as 
1 things yet ſtand) neceſſary to define with competent certainty, 


- the longicude of places or points on the terraqueous globe, 
be which is a thing of very great moment not only to geography, 
but to the molt uſeful and import art of navigation. To which 


* may be added, which I ſhall hereafter mention, that they ſerve 

eſt p Ito demonſtrate the ſpherical roundneſs of the earth: ſo that I 

= may well conclude with the Pſalmiſt, Pal. xix. 1. The hea- 
„ WH vens declare the glory of God, and the firmament ſheweth 

mon his handy-work. 

11n938 
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Shall Of Terreſtrial and Indnimate Simple Bodies. 
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I come now to conſider the terreſtrial bodies; J ſhall ſay 
nothing of the whole body of the earth in general, becauſe I 
reſerve that as one of the particulars I ſhall more carefully and 
uriouſly examine. 

Terreſtrial bodies, according to our method before pro- 
pounded, are either inanimate or animate, and the inanimate 
either ſimple or mixt: ſimple, as the four elements, Fire, Wa- 
ter, Earth and Air: I call theſe elements in compliance (as 1 
Waid before) with the vulgarly-receiv'd opinion; not that I 
hink them to be the principles or component ingredients of 
all other ſublunary bodies: I might call them the four 
great aggregates of bodies of the ſame ſpecies, or four ſorts 
pf bodies, of which there are great aggregates. Theſe, not- 
vithſtanding they are endued with contrary qualities, and are 
ontinually encroaching one upon another, yet they are ſo ba- 
anc'd, and kept in ſuch an equilibrium, that neither prevaileth 
ver other, but what one gets in one place it loſeth in another. 
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Firſt, Fire cheriſheth and reviveth by its heat, without | 
Which all things would be torpid and without motion, nay, ane 
without fire no life, it being the vital flame reſiding in the ¶ but 
blood that keeps the bodily machine in motion, and renders it ¶ ſo 
a fit organ for the foul to work by. The uſes of fire (I do on 
not here ipeak of the Peripatetics elementary fire in the con- del 
cave of the moon, which 1 is but a mere figment, but our ordi- Wh {c! 
1 culinary) are in a manner infinite for dreſſing and prepar- tak 
ing of victuals, bak'd, boil'd and roſt; for melting and refining ! ſel, 
of metals and minerals; for the fuſion of glaſs [a material in 
whoſe uſes are ſo many, har it is not eaſy to enumerate them, 
it ſerving us to make windows for our houſes, drinking veſſels, alm 
veſſels to contain and preſer ve all ſorts of fer mented liquors, dis itſe 
ſtill'd waters, ſpirits, oils, extracts, and other chymical prepas ¶ the 
rations, as alſo veſſels to dib il and prepare them in; for look- but 
ing-glaſſes, ſpectacles, microſcopes aud teleſcopes, whereby our by 
ſight is not only reliev'd, but wonderfully aſſiſted to make rare MM bod 


diſcoveries] for making all forts of inſtruments for husbandry, hor 
mechanic arts and trade, all forts of arms or Weapons of war Was 
defenſive and oſfenſive; for fulminating engines; for burning did 
of lime, baking of bricks, tiles, and all forts of potters veſſels Plin 
or earthen ware; for calling and forging metalline veſſels aud tho 
utenſils; for dillillations, and all chymical operations hinted bes tho! 
fore in the ute of glaſs; for affording us lights for. any work ter 
or exerciſe in wimer-nights; for digging in mines and dark Part 
caverns; and ſinally, by its comfortable warmth ſecuring us by; 
from the | injuries of cold, or relieving us when we have been tion 
bitten and benumb'd with it. A ſubject or utenſil. of ſo vari- mor 
ous and inexplicable ule, who couid have invented and form- © 
ed, but an infinitely wiſe and powerful efficient ? air 
Secondly, The air ſe ves us and all animals to breathe. in, ver" 
containing the fewel of that vital flame we ſpeak of, without ther 
which it would ipee. ly lang! 1th and go out; ſo neceſſary it is Mor 
for us and other land-animals, that without the uſe of it we and 
could live but very few minutes : nay, fiſhes and other water- Pi: 
ed t. 


animals cannot abide without tac vſe of i it; for if you put fiſh 
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into a veſſel of a narrow mouth full of water, they will live 
and ſvim there, not only days and months, but even years; 


but if with your hand or any other cover you ſtop the veſſel 


ſo as wholly to exclude the air, or interrupt its communicati- 
on with the water, they will ſuddenly be ſuffocated ; as Ron- 
deletius affirms he often experimented. If you fill not the veſ- 


| ſel up to the top, but leave ſome ſpace empty for the air to 


take up. and then clap your hand upon the mouth of the veſ- 
ſel, the fiſhes will preſently contend which ſhall get uppermoſt 
in the water, that ſo they may enjoy the open air; which I 
have al:o obſerv'd them to do in a pool of water that hath been 
almoſt dry in the ſummer time. becauſe the air that infinuated 


itſelf into the water did not ſuffice them for reſpiration. Net- - 


ther is it leſs neceſſiry for inſects than it is for other animals, 
but rather more, theſe having more air-veſlels for their bulk 
by far than they, there being many orifices on each fide their 
bodies for the admiſſion of air, which if you ſtop with oil or 
honey, the inſe& preſently dies, and revives no more. This 
was an obſeryation of the ancients, though the reaſon of it they 
did not underſtand ; (“ Oleo illito inſecta omnia exanimantur. 
Plin) which was nothing but the intercluding of the air; for 


| tho? you put oil upon them, if you put it not upon or obſtruct 


thoſe orifices-therewith, whereby they draw the air, they ſuf- 


| fer nothing: if you obſtruct only ſome, and not others, the 


parts which are near and ſupplied with air, from thence are 
by and by convulſed, and ſhortly relaxed and depriyęd of mo- 


tion, the reſt that were untouch?*d till retaining it. Nay, 
more than all this, plants themſelves have a kind of reſpirati- 
on, being furniſh'd with plenty of veſſels for the derivation of 


air to all their parts; as hath been obſerv'd, nay, firſt diſco- 
ver'd, by that great and curious naturaliſt Malpighius. Ano- 
ther uſe of the air is to ſuſtain the flight of birds and inſects. 
Moreover, by its gravity it raiſes the water in pumps, ſiphons 
and other engines, and performs all thoſe feats which former 


philoſophers through ignorance of the efficient cauſe attribut- 
ed to a final . Nature's abhorrence of a vacuity or emp: 
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ty ſpace. The elaſtic or expanſive faculty of the air, whereby o 
it dilates itſelf, when compreſſed, (indeed this lower region of 7. 
it, by reaſon of the weight of the ſuperincumbent, is always in Wl ut 
a compreſſed ſlate) hath been made uſe of in the common wea- to 
ther-glaſſes, in wind-guns, and in ſeveral ingenious water, if ih 
works, and doubtleſs hath a great intereſt in many e ef pr 
fects and operations. a fi 

Againſt what we have ſaid of the neceſſity of tha air for the ly, 


maintenance of the vital flame, it may be objected, that the Joe: Wi cer 


tus in the womb lives, its heart pulſes, and its blood circulates; the 
and yet it draws in no air, neither hath the air any acceſs to it. Af 
To which I anſwer, that it doth receive air ſo much as is ſuf-Wſto 

ficient for it in its preſent ſtate, from the erna blood by alu 
the p/acenta uterina, or the cotyledons, This opinion general: W:air 


1y propounded, viz. that the reſpiration of the dam did ferve tine 


the /eetus alſo, or ſupply ſufficient air to it, I have met with in Ve 


| books; but the explicit notion of it I owe to my learned and ly, 


worthy friend Dr. Edward Hulſe, which, comparing with mine ati. 
own anatomical obſervations, I found ſo conſonant to reaſon, . 1 
and highly probable, that I could not but yield a firm aſſent Min t. 
to it. I ſay then, that the chief uſe of the circulation of the Hula 
blood through the cotyledons of a calf in the womb, (which eas 
have often diſſected ) and by analogy thro” the placenta uterimaMhro 
in an human cetus, ſeems to be the impregnation of the blood pen 
with air, for the feeding of the vital flame: for if it were on-Wſonti 
Jy for nutrition, what need of two ſuch great arteries to con- pon 
vey the blood thither? It would (one might rationally think) nd! 
he more lkely, that as in the abdemen of every animal, ſo here, Herve 
there ſhould have been ſome lacteal veins form'd* beginning 
from the placenta or cotyledons, which concurring in one com- 
mon dudtus, ſhould at laſt einpty themſelves into the vena cava 
Secon ly, I have obſerved in a calf, the umbilical veſſels co ter- 
minate in certain bodies divided into a multitude of CarREOUS 
papillae, (as 1 may ſo call them) which are receiv'd into fo ma- 
ny ſockets of the cotyledons growing on the womb; which car- 
neous papillae ay Without torce or laceration be drawn out 
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of thoſe ſockets. Now theſe papillae do well reſemble the a- 
riſtae or radu of a fiſh's gills, and very probably have the ſame 
uſe to take in the air; ſo that the maternal blood which flows 
to the cotyledons, and encircles theſe papillae, communicates by 
them to the blood of the /oetus, the air wherewith itſelf is im- 


ly, That the maternal blood flows moſt copiouſly to the pla- 

| centa uterina in women, is manifeſt from the great hemorrhagy 
that ſucceeds the ſeparation thereof at the birth. Fourthly, 
After the ſtomach and inteſtines are form'd, the foetus ſeems 
to take in its whole nouriſhment by the mouth, there being 
always found in the ſtomach of a calf, plenty of the liquor con- 
tain'd in the amnies wherein he ſwims, and faeces in his inteſ= 
tines, and abundance of urine in the allanterdes ; fo that the 
vetus in the womb doth live as it were the life of a fiſh. Laſt- 
Jy, Why elſe ſhould there be ſuch an inſtant neceſlity of reſpi- 


mine ration ſo ſoon as ever the /oetus is fallen off from the womb. 
aſon, I know that if the faezus be taken out of the womb inclos'd 
flent zin the ſecundines, it will continue to live, and the blood to cir- 


Falate for a conſiderable time, as Dr. Harvey obſerves. T he 
reaſon whereof I conceiye to be, becauſe the blood ſtil] circulates 
hro' the cotyledons or placenta, which are now expos'd to the 


blood WW penair, and fo from thence receives ſufficient ſupplies thereof, to 
e on · ¶rontinue its gentle motion, and feed the vital flame. But when, 
con-: upon excluſion of the young, the umbilical veſſels are broken, 
bink) nd no more air is received that way, the plaſtic nature, to pre- 


Nerve the life of the animal, ſpeedily raiſes the lungs, and draws 
Into them air in great abundance, which cauſes a ſudden and 
nighty aſcenſion in the blood; to the maintenance whereof a 


o ter- he mild and languid flame before. 
neous This way we may give a facile and very probable account 
ſo ma · f it, to wit, becauſe receiving no · more communications of air 


Pom its dam or mother, it muſt needs have a ſpeedy ſupply 
om without, or elſe extinguiſh and die for want of it; being 


pregnate; as the water flowing about the carneous rad of the 
fiih's gills doth the air that is lodg'd therein to them. Third- 
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ter in ſubterraneous rivers, and into the earth to the foſſil fi- 


Pores and paſſages that there it finds into chinks and veins, andſ 
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not able to live longer without air at its firſt birth, than f it can 
do after ward. 

Upon this occaſion, give me leave to diſcourſe a little con- 
cerning the air's inſinuating itſelf into the water. I ſay there- 
fore that the air, ar leaſt that part of it which is the aliment 
of fire, and fewel of the vital flame in animals, eafily pene- 
trates the body of water expos'd to it, and diffuſeth 1. I 
through every part of it, Hence it is that we find fiſh inf 
ſubter raneous rivers, and foſſil fiſh in the earth itſelf; which 1 
can no more live without air there than in the open waters: 
hence the miners, when they come once at water, are out ot 
all danger of damps. You'll ſay, how gets the air into the wa 


ſhes? I anſwer, the ſame way that the water doth: which I b for 
ſuppuſe to be by its upper ſuperticies, the water deſcending byfi 


by confluence of many of them by degrees ſwellinz into a ſtream 
the air accompanies and follows it by a conitant ſucceſſion, A 
for foſſil fiſhes, tome mae their way into the earth up the vein 
of water opening into the banks of rivers, where they le til 
they gro ſo great that they cannot return: in which vein! 
they find air enough to ſerve their turn, needing not much by 
reaſon that they lie ſtill and move but little. Others in time 
of floods are left in the meadows, and with the water fink inf 


to the earth at ſome holes and pores that the water finds n th: 
makes, by which alto they are ſupplied with air. The re em 
fon why the miners are out of danger of damps when they com 1 ! 
to water, I conceive is, becauſe then preſently the air that ſtag{MWſur ſ. 
nated in the ſhaft ſinks into the water, and freſh air defcendWr ir 
and fucceeds, and fo there is a circulation; in the-ſame man ſim; 
ner as by the finking ot an air-ſhaft the air hath liberty to cies o 
cuſate, and carry out the ſteams both of the miners breath thin 


the damps, which would otherwiſe. ſtagnate there. Indeel 
though there were no damps, yet the nitrous part of the a 
being ſpent and conium'd by the breathing of the miners, Ul 


eſſin 


E gr. 
rib 
ere 


remaining part would be render'd altogether unfit for reſpira- 
tion, unleſs new and freſh air could ſucceed, 


gency of ſome ſuperintendeut intelligent being, be it a plaſtic 
nature, or what you will; for what elſe ſhould put the dia- 
phragm, and all the muſcles ſerving to reſpiration, in motion 


reif Tall of a ſudden fo ſoon as ever the foetus is brought forth? 2 
in Why could they not have reſted as well as they did in the 
hich womb? What aileth them that they muſt needs beſtir them- 


ſelves to get in air to maintain the creature's lite? Why could 


ut of rhey not patiently ſuffer it to die? That the air of itſelf could 
Wa- not ruſh in, is clear; for that, on the contrary, there is re- 
1 f- uir'd ſome torce to remoye the incumbent air, and make room 


Wor the external to enter. You will ſay, the ſpirits do at this 
time flow to the organs of reſpiration, the diaphragin and o- 

her muſcles which concur to that action, and move them. But 
Fhat rouſes the ſpirits, which were quieſcent during the con- 


A inuance of the foetus in the womb? Here is no appearing im- 
 veinWÞcllent but the external air, the body ſuffering no change but 
lie tilt place, out of its cloſe and warm priſon into the open and 


ool air: but how or why that ſhould have ſuch an influence 
pon the ſpirits, as to drive them into thoſe muſcles electvely, 


time am not ſubtile enough to diſcern. As for the reſpiration of 
ink inc chick in the egg, 1 ſuppoſe the air not only to be included 
nds on the white, but alſo to be * through the ſhelf and 
je rea embranes. 

y com I birdly, Water is one part, and that not the leaſt of 
at ſtag ur ſuſtenance, and that affords the greateſt ſhare of mat- 
eſcend er in all productions; being not (as it exiits in the world) 


ze mau ſimple and unmix'd body, but containing in it the princi- 
ies or minute component particles of all bodies: to ſpeak 
thing of thoſe inferior uſes of waſhing and bathing, 
eſſing and preparing victuals, But if we ſhall conſider 
e great concepticula and congregations of water, and the 
ribution of it all over the dry land in ſprings and rivers, 
ere will occur abundant ar guments of wiſdom and underſtand: 
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And here methinks appears a neceſſity of bringing in the a- 
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44 Tux WISDOM or GOD Part . 
ing. The ſea, what infinite variety of fiſhes doth it nouriſh! 
Pal. civ. 25. in the verſe next to my text; * The earth is full 
of thy riches: ſo is this great and wide ſea, wherein are things 
* creeping innumerable, both ſmall and great beaſts, &c.“ How 
doth it exactly compoſe itſelf to a level or equal ſuperficies, and 
in the earth make up one ſpherical roundneſs? How doth it con- 
ſtantly obſerve its ebbs and flows its ſpring end nepe-tides, and 
Nil retain irs ſaltneſs, ſo convenient for the maintenance of its 
inhabitants, ſerving alſo the uſes of man for navigation, and 


the convenience of carriage? That it ſhould be confined by ſhores Wi 

and ſtrands and limits, I mean at firſt, when it was natural to it 55 
to overflow and ſland above the earth. All theſe particulars Ml 7 
declare abundance of wiſdom in their primitive conſtitution. * 
This laſt the Pſalmiſt takes notice of in the 6th, 7th, 8th, andi! n 
gth, verſes of this Pſalm, Speaking of the earth at the firſt wh 


creation, he faith, * Thou coveredſt it with the deep as with 5 6 
* a garment, the waters ſtood above the mountains: at thy re- wt 
* buke they fled, at the voice of thy thunder they haſted away 
(the mountains aſcend, the valleys deſcend) unto the place thou, 
_ © haſt prepared for them. Thou haſt ſet a bound that they TD 


may not paſs over: that they turn not again to cover the earth. there 
Bur what need was there (may ſome ſay) that the ſea ſhould erhaf 
be made fo large, that its ſuperficies ſhould equal if not exceed © 
that of the dry land? Where is the wiſdom of the Creator in l 
making ſo much uſeleſs ſea, and fo little dry land, which would Bu 
have been far more beneficial and ſerviceable to mankind whe 
Might not at leaſt half the ſea have been ſpar'd, and added tf Jueſth 
the land, for the entertainment and maintenance of men, who E en 
by their continual ſtriving and fighting to enlarge their bounds I 
and encroaching upon one another, ſeem to be ſtraiten'd forſi gy { 
want of room? WON car 
To this objection againſt the wiſdom of God in thus dividm hich 
ing ſea and land, Mr. Keil, in his Examination of Dr. Burnet'l lot the 
2 heory of the Earth, p. 92, 93. thus anſwers: © This, as mol anſw 
* other of the atheiſts arguments, proceeds from a deep ignoff 80 


* rance of natural philoſophy ; for if there were but half th 


Pm : * 
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2 * ſea that now is, there would be alſo but half the quantity of 
ul vapours, and conſequently we could have but half ſo many 
95 * rivers as now there are to ſupply all the dry land we have at 
* preſent, and half as much more; for the quantity of vapours 
nd * which are rais'd, bears a proportion to the ſurface whence 


* they are rais'd, as well as to the heat which rais'd them. The 
* wile Creator therefore did ſo prudently order it, that the ſea 
* ſhould be large enough to ſupply vapours ſufficient for all the 
land, which it would not do if it were leſs than now it is.“ 

But againſt this it may be objected, why ſhould not all the 
vapours which are rais'd out of the ſea fall down again into it 
by rain? is there not as much reaſon that the vapours which 
are exhaled out of the earth ſhould be carried down to the ſea, 
as that thoſe raiſed out of the ſea be brought up upon the dry 
land? if ſome by winds be driven from the ſea up land, others 
by the ſame cauſe will be blown down from land to ſea, and 
ſo balancing one another, they will in ſome fall equally upon 
fea and land; and conſequently the ſea contribute nothing to 
the watering of the earth, or the maintenance of rivers. 
To which I anſwer, that as to the watering of the earth 
there needs no ſupply from the ſea, there being ſufficient water 
gexhaied out of itſelf to do that; there is no more return'd u- 
on it by rain ſo as to reſt upon it, than an equivalent PRIN 
o what was rais'd out of it. 


Is, that they have their ſupply from rain and vapours. The 
Hueſtion is, whence theſe vapours are brought? we anſwer 
rom the ſea, But what brings them up from the ſea? I an- 


ho 
. Ver, the winds: and fo 1 am arriv'd at the main difficulty. 
1 * Why ſhould not the winds carry them that are exhaled out of | 


he earth down to the ſea, as well as bring them upon the earth, 
hich are raisd from the ſea? or which is all one, why ſhould 


vid; ma 1 1 | 
* Pot the winds blow indiſferently from {ſea and land? to which 
mol answer, chat I muſt needs acknowledge myſelf not to com- 


Prehend the reaſon hereof, God is truly ſaid, Pal, cxxxv. 7. 
To * che wind out of his treaſures, But the matter r of 


But the rivers muſt be ſupply'd otherways. Our opinion 
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fact is moſt certain, viz that the winds do bring abundantly more 
vapours up from the ſea than they carry down thither. 
_ Firſt, Becauſe otherwiſe there can no account be given of 
floods. Tr is clear, that floods with us proceed from rain ; and 
It is often a vaſt quantity of water they carry down to the ſea, t! 
Whence come thoſe vapours which ſupply all this water ? [ 
hope thoſe which bring up ſprings and rivers from the great 
abyſs, will not bring thoſe vapours, which unite into drops, and 
deſcend in rain from thence too Should they riſe from the 
dry land only, they would ſoon render it dry indeed; more 
parch'd than the deſarts of Libya. We ſhould quickly come 
to an end of floods, and of rain. too, if nothing were returned 
from the ſea again, not to mention, that the ſea muſt needs in 
ſuch a caſe overflow its ſhores, and enlarge its bounds. | 
But this way there is an eaſy account to be given. It is eleat 
that the ſun doth exhale vapours both from ſea and land; andfil 


that the ſuperficies of ſea and land is ſufficient to yield vapour Var 
for rain, rivers and floods, when heated to ſuch a degree as hel hei 
ſun heats it; ſo that there wants only wind to bring up ſo greu ide. 
a proportion of vapours from the fea as may afford water 7 It 
the floods; that is, ſo much as js return'd back again to the ſei Hiole 
Some may perchance demand, to what purpoſe ſerve the floods em 
what uſe is there of them? I anſwer, to return back to thus ( 
ſea the ſurpluſage of water after the earth is ſated with rainW-'h 
It may be further aſk*d, what need more rain be poured upoii con! 
the earth ti an is ſufficient to water it? I reply that the ral th. 
brings down from the mountains and higher grounds a greif e wi 
quantity of earth, and in times of floods ſpreads it upon the Sin 
conſt 


meadows and levels, rendering them thereby ſo fruitful as f 
ſtand in need of no culture or manuring, So we ſee the lad 
of Egypt owes its great fertility to the annual overflowing d 
the river Nilus: and'tis likely the countries bordering upon t 
river of Ganges may receive the like benefit by the overflon 
ing thereof, Moreover, all rain-water contains in it a copicn 
ſediment of terreitrial matter, which by ſtanding it precipitate 
and is not a {imple ciementary water. This terreſtrial matte 
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ſer ves for the nouriſhment of plants, and not the water itſelf, 
which is but a vehicle to derive this nutriment to all the parts 


0 
t L. 


Ire 


| of Woof the plants: and therefore the more rain, the more ot this 
and MW nutricious matter may be precipated upon the earth, and ſo 
ſea, the earth render'd more fruitful. Beſides all this, 'tis not un- 


likely, that the rain- water may be endu'd with ſome vegetating 
or prolific virtue, deriv'd from f:me ſaline or oleoſe particles 
it contains: for we ſee, that acquatic plants, which grow in 
the very water, do not thrive and flourith in dry fummers, when 
they are not alfo water'd with the dew of heaven. | 
Secondly, Another argument to prove, that the winds bring 
up more vapours from the fea than they carry down thither, 
is, becauſe the winds do more frequently blow from the ſea 
han to the ſea, This appears from the trees which grow on 
End near the ſea-ſhores all along the weſtern coaſt of England, 
Whoſe heads and boughs I have obſerv'd to run out far to land- 
ard, but toward the ſea to be ſo faub'd by the winds, as if 
heir boughs and leaves had been par'd or ſhaven off on that 
ide, | | 

It is alſo obſerv'd, that the weſtern wind, which is the moſt 
olent and boiſterous of all with us in England, which comes 
rom off the great Atlantic ocean, is of longeſt continuance. Ju- 
jus Cœſar, in his 5th book of commentaries de Bello Gallico, 
aith of it, © magnam partem omnis temporis in his locis fluere 
conſuevit; it is wont to blow in theſe quarters a great part 
t the whole year: which obſervation holds true at this day, 
he wind lying in that corner at leaſt three quarters of the year. 
Since this motion of the winds is conſtant, there is doubtleſs 
conſtant and ſettled cauſe of it, which deſerves to be enquir'd 
to, and ſearch'd out by the ſtudy and endeavours of the moſt 
gacious naturaliſts, But however the wind be rais'd, it may 
ore eaſily blow from ſea to land, than from land to ſea, be- 
baſe the ſuperſices of the ſea being even or level, there is no- 
ing to ſtop its courſe; but on the land there are not only 
oods but mountains to hinder and divert it. 
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about the coaſts of England, and a great part of the Low Coun- 
tries, of Italy and Sicily, I muſt needs adhere to what I de- 
liver'd, that where the bottom of the ſea is not rocky, but 
earth, owze or ſand, and that is incomparably the greateſt part 
of it, if is by the motion of the waters, ſo far as the recipros | 
cation of the ſea extends to the bottom, brought to a level; 
and if it ſnould be now unequal, would in time be level'd as 
gain. By level I do not mean ſo as to have no declivity (for 
the reciprocation preſerves that, the flood hindering the con- 
ſtant carrying down of the bottom) but only to have an equal 
and uniform deſcent from the ſhores to the deeps. Now all 


jet 
thoſe relations of urinators belong only to thoſe places where I 
they have dived, which are always rocky: for there is no rea- Cate 
ſon why they ſhould dive where the bottom is level and ſandy: pf i 
That the motion of the water deſcends to a good depth, I prove ly c 
from thoſe plants that glow deepeſt in the ſea, becauſe they all ¶pund 
generally grow flat, in manner of a fan, and not with branches preal 
on all ſides like trees; which is ſo contriv'd by the providence Nea: 
of nature, for that the edges of them do in that poſture with rocks 
moſt eaſe cut the water flowing to and fro; and ſhould the Wn2cur, 
flat ſide be objected to the ſtream, it would ſoon be rurn'd edge: NMoule 
wiſe by the force of it, becauſe in that ſite it doth leaſt refit Baſin: 
the motion of the water: whereas did the branches of the plans n p 
grow round, they would be thrown backward and forward ene, 
very tide. Nay, not only the herbaceous and woody ſubma -: Nhat i; 
rine plants, but alſo the x Lithophyta themſelves affect this man- Mineral | 
ner of growing, as I have obſery*d in various kinds of Corab ent fe 
and Pori. Hence I ſuſpect all thoſe relations concerning tree ions a 
growing at the bottom of the ſea, and bringing forth fruit there gnethoc 
and as for the Maldiva nut, till better information, I adhere ertein. 


to Garcias's opinion, which may be ſeen in Cluſius. Further 
T do believe that in the great depths of the ſea there grows nol 
plants at all, the bottom being too remote from the external 
air, which though it may pierce the water ſo low, yet I doubt 
whether in quantity ſufficient for the vegetation of plants: nay 
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e are told, that in thoſe deep and bottomleſs ſeas there are 
o fiſh at all; yet not becauſe there are no plants or inſets to 
eed them, for that they can live upon water alone, Rondele- 
Wius's experiment about keeping them in a glaſs doth undenia- 
ly prove, but becauſe their ſpawn would be loſt in thoſe ſeas, 
he bottom being too cold for it to quicken there; or rather 


a+ cauſe being lighter than the water there, it would not fink 
of o che bottom, but be Sapp; up by it, and carried away to the 
MN” hallows. | 
nal Again, The great uſe ee eee the beauty and va- 
all BF icty of ſo many ſprings and fountains, ſo many brooks and ri- 
ere pers, ſo many lakes and ſtanding pools of water, and theſe ſo 
ea - WHcacter'd and diſpers'd all the earth over, that no great part 
dy. pf it is deſticute of them, without which it muſt, without a ſup» 
ove Bly other ways, be deſolate and void of inhabitants; afford a- 
all Ppundant arguments of wiſdom and counſel : that ſprings ſhould 
hes 8 forth on the ſides of mountains moſt remote from the 
nc Bea : that there ſhould way be made for rivers thro” ſtraits and 
ich i . and ſubterraneous vaults, ſo that one would think that 
the ¶ nature had cut a way on purpoſe to derive the water, which elſe 
Ige- 2 ould overflow and drown whole countries; that the water 
-eſilt Þ paſſing thro? the veins of the earth, ſhould be render'd freſh 
lants and potable, which it cannot be by any percolations we can 
rd & nake, but the ſaline particles will paſs through a tenfold filtre 
oma Wt hat in ſome places there ſhould ſpring forth metallic and mi- 
man- neral water, and hot baths, and theſe fo conſtant and perma- 
oral dent for many ages; ſo convenient for divers medicinal inten- 
tre ions and uſes, the cauſes of which things, or the means and 
1ere:Wncthods by which they are perform'd, have not been as yet 
heteterteinly difcover'd ; only in general, Pliny's remark may be 
rthehrue, tales ſunt aquae, qualis terra per quam fluunt.“ Hence 
ws 008 ney are cold, hot, ſweet, ſtinking, purgative, diuretic or fer- 
Erna ugineous, ſaline, petrefying, bituminoſe, venenole, and of o- 
Jou BW her qualities. 
nah, Laſtly, The earth, which is the baſis and ſupport of all a- 


uimals and plants, and affords them the hard and ſolid part of 
| * 5 
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a 

about the coaſts of England, and a great part of the Low Coun- Wi. . 
tries, of Italy aud Sicily, I muſt needs adhere to what I de- 
liver'd, that where the bottom of the ſea is not rocky, but e 


earth, owe or ſand, and that is incomparably the greateſt part a) 
of it, if is by the motion of the waters, ſo far as the recipro- 7 ly 
cation of the ſea extends to the bottom, brought to a level; 95 
and if it ſhould be now unequal, would in time be leveb'd a+ e 
gain. By level I do not mean ſo as to have no declivity (for 57 
the reciprocation preſerves that, the flood hindering rhe con- 
ſtant carrying down of the bottom) but only ro have an *qual Wil - 
and uniform deſcent from the ſhores to the deeps, Now all jet 
thoſe relations of urinators belong only to thoſe places where Her 
they have dived, which are always rocky: for there is no rea- Mate 
ſon why they ſhould dive where the bottom is level and ſandy. Me ic 
That the motion of the water deſcends to a good depth, I prove ly « 
from thoſe plants that glow deepeſt in the ſea, becauſe they all unc 
generally grow flat, in manner of a fan, and not with branches rea 
on all ſides like trees; which is ſo contriv'd by the providence ea: 
of nature, for that the edges of them do in that poſture with oct; 
moſt eaſe cut the water flowing to and fro; and ſhould thefWacu; 
flat ſide be objected to the ſtream, it would ſoon be turn'd edge-Mou!, 
wiſe by the force of it, becauſe in that ſite it doth leaſt reſiſi Haſſin 
the motion of the water: whereas did the branches of the planing p 
grow round, they would be thrown backward and forward e 
very tide. Nay, not only the herbaceous and woody ſubma-i 
rine plants, but alſo the x Lithophyta themſelves affect this man-| 
ner of growing, as I have obſery*d in various kinds of Coral 
and Pori, Hence I ſuſpect ail thofe relations concerning tree 
growing at the bottom of the ſea, and bringing forth fruit there; 
and as for the Maldiva nut, till better information, I adher 
to Garcias's opinion, which may be ſeen in Cluſius. Furthal 
J do believe that in the great depths of the ſea there grows nf 
plants at all, the bottom being too remote from the externd 
air, which though it may pierce the water fo low, yet I doubt 
whether in quantity ſufficient for the vegetation of plants: najj 
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e are told, that in thoſe deep and bottomleſs ſeas there are 
0 fiſh at all; yet not becauſe there are no plants or inſects to 
ced them, for that they can live upon water alone, Rondele- 
jus's experiment about keeping them in a glaſs doth undenia- 
ly prove, but becauſe their ſpawn would be loſt in thoſe ſeas, 
he bottom being too cold for it to quicken there; or rather 
Pecauſe being lighter than the water there, it would not fink 
o the bottom, but be 1 up by it, and carried away to 
lallows. 
Again, The great uſe N convenience, the beauty and va- 
iety of fo many ſprings and fountains, ſo many brooks and ri- 
ers, fo many lakes and ſtanding pools of water, and theſe ſo 
catter'd and diſpers'd all the earth over, that no great part 
df it is deſtitute of them, without which it muſt, without a ſup- 
ly other ways, be deſolate and void of inhabitants; afford a- 
y all WWundanc arguments of wiſdom and counſel : that ſprings ſhould 
ches reak forth on the ſides of mountains moſt remote from the 
ence ea: that there ſhould way be made for rivers thro? ſtraits and 


rovel8 


with WF ocks, and ſubterraneous vaults, ſo that one would think that 

the ature had cut a way on purpoſe to derive the water, which elſe 
dge⸗¶ vould overflow and drown whole countries; that the water 
reli BWafling thro? the veins of the earth, ſhould be render'd freſh 


Jants]WnJ porable, which it cannot be by any percolations we can 
1rd e nake, but the ſaline particles will paſs through a tenfold filtre; 
bm · ¶ hat in ſome places there ſhould ſpring forth metallic and mi- 
man- Meral water, and hot baths, and theſe ſo conſtant and perma- 
-oralWÞent for many ages; ſo convenient for divers medicinal inten- 
treeißhious and uſes, the cauſes of which things, or the means and 
here WHethods by which they are perform'd, have not been as yet 
gher<rc2inly diſcover'd ; only in general, Pliny” s remark may be 
1r cher ue, tales ſunt aquae, qualis terra per quam fluunt.% Hence 
ws 008"ey are cold, hot, ſweet, ſtinking, purgative, diuretic or fer- 
terniſhugiaeous, ſaline, petrefying. bituminoſe, venenoſe, and of o- 
doubgher qualities. 

nag Laſtly, The earth, which is the baſis and ſupport of all a- 
nals and plants, and affords them the hard and ſolid part of 
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their bodies, yielding us food and ſuſtenance, and partly alſo 


cloathing; for I do not think that water ſupplies man and o- 
ther animals, or even plants themſelves, with their nouriſhment, 
but ſerves chiefly tor a vehicle to the alimentary particles, to 
convey and diſtribute them to the feveral parts of the body, 
Water, as it exiſts in the world, is not a ſimple unmix'd body, 
but contains the terreſtrail component parts of the bodies of a- 
nimals and plants: ſimple elementary water nouriſhes not at all. 

How varioufly is the ſurface of this earth diſtinguiſh'd into 
hills and valleys, and plains, and high mountains, affording plea- 
fant proſpects! how curiouſly cloath'd, and adorn'd with the 
grateful verdure of herbs and ſtately trees, either diſpers'd and 
ſcatter'd ſingly, or as it were aſſembled in woods and groves, 
and all theſe beautified and illuſtrated with elegant flowers and 
fruits, quorum omnium incredibilis multitudo, inſatiabili va- 
© rietate diſtinguitur,“ as Tully ſaith, This alſo ſhews forth 
to them that conſider it, both the power and wiſdom of God: 
ſo that we may conclude with Solomon, Prov. iii. 19. The 
Lord by . wiſdom hath founded the earth, by underſtanding 
hath he eſtabliſh'd the heavens. _ 

But now, if we paſs from ſimple to mix'd bodies, we ſhall 
ſtill find more matter of admiration, and argument of wiſdom, 
Of theſe we thall rſt conſider thoſe they call imperfectly mix , 
or Meteors. 


Of Mcteors. 


As firſt of all, Rain, which is nothing elſe but water, by the 
heat of the ſun divided into very ſmall inviſible parts, aſcend- 
ing in the air till encountering the cold, it be by degrees con- 
dens'd into clouds, and deſcends in drops; this, though it be 
" exhaled from the ſalt ſea, yet by this natural diſt illation is ren- 


dered freſh and potable, which our artificial diſtillations have | 


hitherto been hardly able to effect; notwithſtanding the emi- 
nent uſe it would be of to navigators, and the re vards promis'd 
to thoſe that ſhould reſolve that problem of dil!illing freſh wa- 
ter out of ſalt, That the clouds ſhould be ſo carried ROE by 
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Part I. tr THE CREATION. zr 
the winds, as to be almoſt equally diſpers'd and diſtributed, no 
part of the earth wanting convenient ſhowers, unleſs when it 
pleaſeth God, for the puniſhment of a nation, to withhold rain 
by a ſpecial interpoſition of his providence, or, if any land wants 
rain they have a ſupply ſome other way; as the land of Egypt, 
though there ſeldom falls any rain there, yet hath abundant 


This diſtribution of the clouds and rain is to me (L ſay) a great 
argument of providence and divine diſpoſition ; for elſe I do 
not ſee but why there might be in ſome lands continual ſucceſs 
five droughts for many years, till they were quite depopulated; 


and theſe, if the clouds mov'd caſually, often happening; wheres 
as ſince the antienteſt records ot hiſtory, we do not read or hear 
of any ſuch droughts or inundations, unleſs perhaps that of 
Cyprus, wherein there fell no rain there for thirty-ſix years, 
till the iſland was almoſt quite deſerted, in the regin of Con- 
ſtantine; which doubtleſs fell not out without the wiſe diſpoſi- 
tion of Providence, for great and weighty reaſons. 

Again, If we conſider the manner of the rain's deſcent, di- 
ſtilling down gradually, and by drops, which is moſt conveni- 
ent for the watering of the earth; whereas, if it ſhould fall down 


away plants by the roots, overthrow houſes, and greatly incom- 


and many more that might be added, we might in this reſpect 
allocry out with the Apoſtle, © O the depth of the riches donne 
the wiſdom and knowledge of God! 

Secondly, Another meteor is the Wind; which how many 
uſes it doth ſerve to, is not eaſy to enumerate, but many it doth, 
viz. to ventilate and break the air, and diſſipate noiſome and con- 
tagious vapours, which otherwiſe ſtagnating, might occaſion ma- 


ing our native country, Anglia ventoſa, fi non ventoſa, vene- 
ofa : © To transfer the clouds from place to place, for the 
nore commodious Watering of the earth; to ere the ex- 


D 2 


recompence made it by the annual overflowing of the river. 


in others as laſting rains, till they were overflown and drown'd; 


in a continual ſtream like a river, it would gall the ground, waſh 


mode, if not ſuffocate animals: if, I ſay, weconſider theſe things, 


ny diſeaſes in animals; and therefore it is an obſervation concern- 
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ceſſes of the heat, as they find, who in Braſil, New Spain, the Hþ 


neighbouring iſlands, and other the like countries near the equa- 05 
tor, reap the benefit of the breezes : to fill the fails of ſhips, TE 
and carry them on- their voyages to remote countries; which, 185 
of what eminent advantage it is to mankind, for the procuring tine 
and continuing of trade and mutual commerce between the moſt taff 
diſtant nations, the illuſtrating every corner of the earth, and "> 
the perfecting geography and natural hiſtory, is apparent to | hq 
every man. That the monſoons and trade-winds ſhould be ſo I oree 
- conſtant and periodical even to the goth degree of latitude all 5 
round the globe, and that they ſhould ſo ſeldom tranſgreſs or Irc 
fall ſhort of thoſe bounds, is a ſubject worthy of the thoughts , pu 
of the greateſt philoſophers. To this may be added the driv- 555 
ing about of wind-mills for grinding of corn, making of oil, 5 + 


draining of pools, raiſing of water, ſawing of wood, fulling of 4 7 
cloth, &c. That it ſhould ſeldom or never be ſo violent and 5 ally 
boiſterous, as to overturn houſes; yea, whole cities; to tear ſhell: 
up trees by the roots, and proſtrate woods; to drive the fea petri 
over the lower countries; as were it the effect of chance, or veget 
mere natural cauſes not moderated by a ſuperior power, it would 85 
in all likelihood often do. Hurricanes, ſpouts and inundations l * : 
would be more frequent than they are. All theſe things de- 14 


clare the wiſdom and goodneſs of him © who bringeth the wind & 
© out of his treaſures? p 

orts « 

car y” 
Of Inanimate Mix'd Bodies. | 5 
J proceed new to ſuch inanimate bodies as are called perſec. 9855 
te mixta, perfectly mix'd, improperly enough, they being ma- call - 
ny of them (for onght I know) as ſimple as thoſe they call e iy | 
lements- Theſe are Stones, Metals. Minerals, and Salts. 
In Stones, which one would think were a neglected genus, 15 5 
what variety! what beauty and elegancy! what conſiancy il 5 A 
their temper, and conſiſtency in their figures and colours! IM Ds 
ſhall ſpeak firſt of ſome notable qualities wherewith fome of "Wikis 


them are endued; Secondly, 1 he remarkable uſes they are 
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fro us. The qualities I ſhall inſtance in are, Firſt, Colour, 
which in ſome of them is molt lively, ſparkling, and beautiful; 


the carbuncle or rubine ſhining with red, the ſapphire with 
blue, the emerald with green, the topaz, or chryſolyte of the 


antients, with a yellow or gold-colour, the amethyſt as is were 
tinctur'd with wine, the opal varying it colours like changeable 
taſſata, as it is diverſly expos'd to the light, Secondly, Hard- 
neſs, wherein ſome ſtones exceed all other bodies, and among 


them the adamant of all other ſtones, being exalted to that de- 
| gree thereof, that art in vain endeavoursto counterfeit it, the fic- 


tious ſtones, of chymiſts in imitation being eaſily detected by an 
ordinary lapidiſt. Thirdly, Figure: many of them ſhoot into 
regular figures, as chryſtal and baitard-diamonds into hexago- 
nal; others into thoſe that are more elegant and compounded, 
as thoſe form'd in imitation of the ſhells of teſtaceous fiſhes of 


all forts, ſharks teeth and vertebres, &c. If theſe be origi- 


nally ſtones, or primary productions of nature in imitation of 
ſhells and fiſhes bones, and not the ſhells and bones themſelves 
petrified, as we have ſometimes thought. Some have a kind of 
vezetation and reſemblance of plants, as corals, pori, and fun- 
gites, which grow upon the rocks like ſhrubs: to which I might 
add our ordinary ſtar-ſtones and trochites, which I look upon 
as a ſort of rock- plants. 

Secondly, For the uſes; ſome ſerve for building, and many 
ſorts of veſſels and utenſils; for pillars, and ſtatues, and other 
cary'd works in relieve, for the temples, ornament of palaces, 
porticos, piazzas, conduits, &c. as freeſtone and marble; ſome, 
to burn into lime, as chalk and lime- ſtone; ſome with the mix- 
ture of beriglia or kelp, to make glaſs, as that the Venetians 
call cuogulo, and common flints, which ſerve alſo to ſtrike fire; 
ſome to cover houſes, as ſlates, ſome for marking, as moroch- 
thus, and the foremention'd chalk, which is a -oa5yer cor. ſer v- 
Ing moreover for manuring land, and ſome medicinal uſes ; 
ſome to make veſſels of, which will endure the fire, as that 


found in the country of Chiavenna near Plurs. To theſe uſeful . 


ſtones I might add the warming-ſtone, di gg*d in Cornwall, which 
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Part J. 
being once well heated at the fire, retains its warmth a great 
while, and hath been found to give eaſe and relief in ſeveral 
Pains and diſeaſes, particularly in that of the internal haemor- 
rhoids, I might alſo take notice, that ſome ſtones are endued 
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with an electrical or attractical virtue. My honoured friend 
Dr Tancred Robinſon, in his manuſcript /tinerary of Italy, 
relates the many various figures he obſerv'd naturally deline: 
* ated and drawn on ſeveral forts of ſtones digged up in the 
* quarries, caverns and rocks, about Florence, and other parts 
© of Italy, not only repreſenting cities, mountains, ruins, clouds, 
oriental characters, rivers, woods, animals, but alſo ſome plants, 
8 (as 3 ivy, moſſes, maiden-hair, ferns, and ſuch vegetables as grow 
in thoſe places, ſo exactly deſign'd and impreſs'd upon ſeveral 
* kinds of ſtones, as though ſome ſkilful painters or ſculptors 
* had been working upon them. The doctor obſerves alſo the 
* wonderful diverſity of ſhapes and colours that ores and other 
« foſlils ſhoot into, reſembling almoſt every thing in nature, for 
* which it ſeems very difficult ro him to aſſign any cauſe or 
principle. In the Pyrites alone he believes he himſelf may 
have ſcen at home and abroad above a hundred varieties, and 

yet he confeſſes he has been but a rude obſerver of them. 
In the diaphanous foſſils (as ambers, cryſtals, agates, &c.) pre- 
; ſery'd in the cabinets of the Great Duke of Tuſcany, Cardi- 
nal Chigi, Settali, Moſcardi, and other repoſitories or muſae- 
ums of that curious country, he takes notice of the admirable 
« diverſity of bodies included, and naturally impriſon'd within 
them, as flies, ſpiders, frogs, locuſts, bees, piſmires, gnats, 
« oraſhoppers, drops of liquor, hair, leaves, ruſhes, moſs, ſeeds, 


aud other herbage; which ſeem to prove them to have been 


© once in a ſtate of fluidity. The Bononia ſtone digg'd up in 
* the Appenines is remarkable for its ſhining quality. The 
* Amianthus for its uncombuſtibility. The Oculus Mundi for 
* its motion and change of colour. The Lapis Mephriticus, 
* Calaminaris, Oſtiocolla, Aetites, &c. for their medicinal u- 
© ſes.” 


I might ſpend much time in | the dſcourin of the mol 
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ſtrange and unaccountable natures and powers of the load one, 
a ſubject which hath exercis'd the wits and pens of the moſt 
acute and ingenious philoſophers; and yet the hypotheſes 
which they have invented to give an account of its admirable 
phacnomena ſeems to me lame and unfatisfatory. What can 
we ſay of the ſubtlety, activity, and penetracy of its Muvia, 
which no obſtacle can ſtop or repel, but they will make their 
way through all ſorts of bodies, firm and fluid, denſe and rare, 
heavy and light, pellucid and opake ? Nay, they will paſs thro? 


a vacuity or empty ſpace, at leaſt devoid of air and any other 


ſenſible body. Its attractive power of iron was known to the 


| ancients: its verticity and direction to the poles of the earth is 


of latter invention; which, of how infinite adyantage it hath 
been to theſe two or three laſt ages, the great improvement of 
navigation, and advancement of trade and commerce, by ren» 
dering the remoteſt countries eaſily acceſſible ; the noble diſeo- 


very of a vaſt continent or new world, beſides a multitude of 


unknown kingdoms and iſlands ; the reſolving experimentally 


thoſe ancient problems of the ſpherical roundneſs of the earth; 
of the being of Antipodes, or the habitableneſs of the Torrid 
Zone; and the rendering the whole terraqueous globe circum- 
| navigable ; do abundantly demonſtrate : whereas formerly they 
| were wont to coaſt it, and creep along the ſhores, ſcarce dar- 


ing to venture out of the ken of land when they did, having 
no other guide but the cyno/ure or pole-itar, and thoſe near it, 
and in cloudy weather none at all. 

As for Metals, they are ſo many ways uſeful t to mankind, 


and thoſe uſes ſo well known to all, that it would be loſt la- 


bour to ſay any thing of them : without the uſe of theſe we 


could have nothing of culture or civility ; no tillage. or agri- 


culture; no reaping or mowing; no plowing or digging; no 
pruning or lopping, grafting or inciſion; no mechanical arts 
or trades; no veſſels or utenſils of houſhold ſtuff; no con- 
venient houſes or edifices ; no ſhipping or navigation. What 
a kind of barbarous and ſordid life we muſt neceſſarily have 
liv'd, the Indians in the Northern part of America are a clear 
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demonſtration, Only it. is remarkable, that thoſe which are of 
moſt frequent and neceſſary uſe, as iron, braſs and lead, are the 
moſt common and plentiful: others that are more rare, may 
better be ſpar'd, yet are they thercby qualified to be made the 
common meaſure and ſtandard of the yalue of all other com- 
modities, and fo ſerve for coin or money, to which uſe they 
have been employ'd by all civil nations in all ages. 

Now, of what mighty importance the uſe of money is to 
- mankind, the learned and ingenious Dr. Cockburn ſhews us, 
in the ſecond part of his Ef/ays concerning the Nature of Chri- 
ſtian Faith, p. 88. Whenever, faith he. the uſe of money be- 
gan, it was an admirable contrivance for rewarding and encou— 
raging induſtry, for carrying on trade and commerce certainly, 


eaſily, and ſpeedily, for obliging all to employ their various parts 


and ſeveral capacities for the common good, and engaging e- 
very one to communicate the benefit of his particular labour, 


without any prejudice to himſelf. Covetouſneſs indeed, or an 


inordinate love of money, is vicious, and the root of much e- 

vil, and ought to be remedied; but the uſe of money is neceſ- 
ſary; and attended with manifold advantages. Where money 
hath not yet taken place, where the uſe of it hath not yet been 
introduc'd, arts and ſciences are not cultivated, nor any of theſe 
exerciſes ply'd, which polite men's ſpirits, and which abate the 
uneaſineſs of life. 


maintain their life and breath: like the beaſts they walk a- 
broad all the day long, and range about from place to place, 
only to ſeek their food. Whatever may be ſuppos'd to follow 
if all were ated with great generoſity and true charity, yet 
according to the preſent temper of mankind, it is abſolutely 
' neceſſary that there be ſome method and means of commutati- 
on, as that of money, for rendering all and every one mutual 
ly uſeful and ſerviceable. 


Now gold and ſilver by their rarity are wonderfully fitted | 
and accommodated for this uſe of permutation for all ſorts ot 


Men there are brutiſh and ſavage, none} 
mind any thing but eating and drinking, and the other acts of 
brutal nature; their thoughts aſpire no higher than merely to 


fire. MAE RREATION. - © " vp 
commodities, or making money of: whereas were they as com- 
mon and eaſy to come by as ſtraw or ſtubble, ſand or ſtones, 
they would be of no more uſe for anos. and commerce 
than they. | 

And here he goes on to ſhew the wonderful Providence of 
God, in keeping up the value of gold and ſilver not withſtand- 
ing the vaſt quantities which have been digg'd out of the earth 
in all ages, and ſo continuing them a fit material to make mo- ; 
ney. For which I refer to the book, 

Of theſe gold is remarkable for its admirable ductility and 
ponderofity, whereia it excels all other bodies hitherto known, 

I ſhall only add concerning metals, that they do pertinaciouſly 
reſiſt all tranſmutation; and tho? one would ſometimes think 
they were turned into a different ſubſtance, yet do they but as 
it were lurk under a larva or vizard, and may be reduc'd a- 
gain into their natural form and complexions, in deſpite of all 
the tortures of Vulcan or corroſive waters: Note, * That this 
was written above thirty years ſince, when I thought I had 
* reaſon to diſtruſt whatever had then been reported or writ- 
ten to affirm the tranſmutation of metals one into another. 

I ſhall omit the conſideration of other minerals, and of ſalts 
and earths, becauſe I have nothing to ſay of their uſes, but on- 
ly ſuch as refer to man, which I cannot affirm to have been the 
ſole or primary end of the formation of them. Indeed, to 
ſpeak in general of theſe terreſtrial inanimate bodies, they ha- 
ving no ſuch organization of parts as the bodies of animals, nor 
any ſo intricate variety of texture, but that their production 
may plauſibly be accounted for by an hypotheſis of matter di- 
vided into minute particles or atoms naturally indiviſible, of va- 
rious but a determinate number of figures, and perhaps alſo 
differing i in magnitude, and theſe moy'd, and continually kept 
in motion according to certain eſtabliſh'd laws or rules; we 
cannot ſo cleatly diſcover the uſes for which they were creat- 
ed, but may probably conclude, that among other ends they 
were made for thoſe for which they ſerve us and other ani- 
mals; as I ſhall more fully make out hereafter, It is here to 


e 


170% 


1 
. 
8 7 
1 1 $0153; 
'T 41. 110 / 
F-7y A 
14 44 BY 4 
T8R4 1 Fo 
: 1 5 i} i 
| Un \ 
”" It 


4 


x38 Tur WISDOM or GOD _. Part, 
be noted, that, according to our hypotheſis, the number of the 
atoms of each ſeyeral kind that is of the ſame figure and mag» 
nitude is not nearly equal, but there be infinitely more of ſome 
ſpecies than of others, as of thoſe that compound thoſe vaſt 


aggregates of air, water, and earth, more abundantly than of 
ſuch as make up metals and minerals: the reaſon whereof may 
probably be,. becauſe thoſe are neceflary to the life and being th 
of man and all other an: mals, and therefore muſt be always at We 
hand; theſe only uſeful to man, and ſerving rather his conve- du 
niences than neceſſities. The reaſon why 1 affirm the minute pl- 
component particles of bodies to be naturally indiviſible by any WI 
agent we can employ (even fire itſelf) which is the only catho- ny 
lic diſſolvent, other menſtruums being rather inſtruments than ſer 
efſicients in all ſolutions, apt by reaſon of the figure and ſmall- liſt 
neſs of their parts to cut and divide other badies (as wedges kin 
cleave wood) when actuated by fire or its heat, which elſe it 11 
would have no efficacy at all (as wedges have not, unleſs dri- ſo t 
ven by a beetle:) the reaſon, I ſay, 1 have already given; I the 
ſhall now inſtance in a body whoſe minute parts appear to be mat 
indiſſoluble by the force of fire, and that is common water, the 
which diſtil, boil, circulate, work upon how you will by fire, ples 
you can only diſſolve i it into vapour, which when the motion ſom 
ceaſes, eaſily returns into water again; vapour being nothing the 
elſe but the minnte parts thereof, by heat agitated and ſepara- pert 
ted one from another. For another inſtance, ſome of the moſt tend 
learn'd and experienc'd chymiſts do affirm quickſilver to be in- Sent 
tranſmutable, and therefore call it Liquor aeternus. And I am ſo h 
of opinion that the ſame holds of all ſimple bodies, that their ONES 
component particles are indiſſoluble, by any natural agent. treb! 
We may here note the order and method that metals and all il 
minerals obſer ve in their growth, how regularly they ſhoot, ee 
ferment, and as it were vegetate and regenerate; ſalts in their , Tou 
proper and conſtant figures; as our ingenious countryman Dr. and b 
Jordan obſer ves at large in his diſcourſe of baths and mineral , ther 
| aws ( 


Waters, 


part I. mw Taz CREATION, 


wy 
AD... 


Of Yegetables or FT. 


3 en now done with inanimate bollieh both imple and 
mix'd. The animate are, oe 


Firſt, Such as are endued only with a vegetative ſoul, and 


| therefore commonly called Vegetables or Plants; of which, if 


we conſider either their ſtature and ſhape, or hate age and 
duration, we ſhall find it wonderful; for why ſhould ſome 
plants riſe up to a great height, others creep upon the ground, 
which perhaps may have equal ſeeds ? nay, the leſſer plant ma- 

ny times the greater ſeed. Why ſhould each particular ſo ob- 
ſerve its kind, as conſtantly to produce the ſame leaf for con- 


ſitency, figure, diviſion, and edging, and bring forth the ſame 


kind of flower, and fruit, and feed ? and that tho? you tranſlate 
it into a ſoil which naturally puts forth no ſach kind of plant, 
ſo that it is ſome * As ſes oxrzuarme; Which doth effect this or ra» 
ther ſome intelligent plaſtic nature; as we have before inti- 
mated: for what account can be given of the determination of 


the growth and magnitude. of plants from mechanical princi- 


ples, of matter mov'd without the preſidency and guidance of 
ſome ſuperior agent? Why may not trees grow up as high as 
the clonds or yapours aſcend ? or if you ſay the cold of the ſu- 
perior air checks them, why may they not ſpread and ex- 


tend their lateral branches ſo far till their diſtance from the 


centre of grayity depreſs them to the earth, be the tree never 
ſo high? How comes it to paſs that tho? by culture and ma- 
nure they may be highly improv'd, and augmented to double, 
treble, nay, ſome a much greater proportion in magnitude of 
all their parts, yet is this advance reſtrain'd within certain li- 
mits? There is a maximum quod fic which they cannot exceed. 

Lou can by no culture or art extend a fennel ſtalk to the ſtature 
and bigneſs of an oak; then why ſhould fome be very long- liv d, 
others only annual or biennial ? How can we imagine that any 
laws of motion can determine the . ſituation of the leaves, to 


4 Seminal form or virtue, a 
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come forth by pairs, or alternately, or circling the ſtalk; the 
flowers to grow ſingly, or in company and tufts, to come for 


the boſoms of the leaves and branches, or on the tops of bran» 
ches and ſtalks ? the figure of the leaves, that they ſhould be 
divided into ſo many jags Or eſcalops, and curiouſly indented 


round the edges; as alſo of the flower-leaves, their number ard 


ſire, the figure and number of the /aming and their apices, the 
figure of the ſtile and ſeed-veſſel, and the number of cells 
into which it is divided. That all this be done, and all theſe 
parts duly proportion'd one to another, there ſeems to be ne- 


ceſſary ſome intelligent plaſtic nature, which may underſtand 


and regulate the whole oeconomy of the plant; for this can- 
not be the vegetative ſou], becauſe that is material and diviſi- 
ble together with the body ; which appears, in that a branch 
cut off of a plant. will take root, and grow, and become a per- 
fect plant itſelf, as we have already obſerv'd. I had almoſt 
forgotten the complication of the ſeed- leaves of ſome plants in 
the ſeed, which is ſo ſtrange, that one cannot believe it to be 
done by matter, however mov'd by any laws or rules imagin- 
able. Some of them being ſo cloſe plaited, and ſtraitly folded 
up and thruſt together within the membranes of the ſeed, that 
it would puzzle a man to imitate it, and yet none of the folds 
ſticking or growing together ; ſo that they may eaſily be taken 
out of their caſes, and ſpread and extended even with one's 
fingers. 3 

Secondly, If we conſider each particular part of a plant, we 


hall find it not without its end or uſe; the root, for its ſtabili- 


ty and drawing nouriſhment from the earth, the fibres, to con- 
tain and convey the ſap; beſides which, there is a large ſort of 
veſſels to contain the proper and ſpecific juice of the plant, and 


others to carry air for ſuch a kind of reſpiration as it need- 


eth; ; of which we have already ſpoken, The outer and 1 Inner 
bark in trees ſerve to defend the trunk and boughs from the 
exceſles of heat, and cold, and drought, and to convey the ſap 


for the annual avgmentation of the tree ; for, in truth, every 


tree may in ſome ſenſe be ſaid to be an annual plant, both leaf, 


Part I. In tut CREATION. 85: 


flower and fruit proceeding from the coat that was ſuperin- 
duc'd over the wood the laſt year, which coat alſo never bear- 
eth any more, but together with the old wood ferves as a form 
or block to ſuſtain the ſucceeding annual coat. The leaves 
before the gemma or bud be explicated to embrace and defend 
the flower and fruit, which is even then perfectly formed; af- 
terwards to preſerve the branches, flowers and fruit from the 


injuries of the ſummer ſun, which would roo much parch and 


dry them, if they lay open and expos'd to its beams without a- 


ny ſhelter : the leaves, I fay, qualify and contemper the heat, 


and ſer ve alſo to hinder the too baſty evaporation of the moi- 
ſtore about the root: but the principal uſe of the leaves (as we 
learn of Seignior Malphigi, Monfieur Perault, and Monfieur 


Mariotte) is to concoct and prepare the ſap for the nouriſhment. 


of the fruit, and the whole plant, not only that which aſcends 
from the root, but what they take in from without, from the 
dew, moiſt air and rain. This they prove becauſe many trees, 
if deſpoil'd of their leaves, will die; as it happens ſometimes 
in mulberry-trees, when they are pluck'd off to feed ſilk- worms. 
And becauſe if in ſummer-time you denude a vine-branch of 
its leaves, the grapes will never come to maturity: but tho 
you expoſe the grapes to the ſunbeams, if you pluck not off 
the leaves, they will ripen notwithſtanding. That there is a 


| regreſs of the ſap in plants from above downwards, and that 


this deſcendent juice is that which principally nouriſheth both 
fruit and plant, is clearly prov'd by the experiments of Seignt- 


or Malphigi, and thoſe rare ones of an ingenious country-man 


of our own F Thomas Brothertone Eſquire, of which 1 ſhall 
mention only one, that is, if you cut off a ring of bark from 
the trunk of any tree, that part of the tree above the barked 
119g ſhall grow and increaſe in bigneſs, but not that beneath. 


But whether there be ſuch a conſtant circulation of the ſap 


in plants as there is of the blood in animals, as they would from 
hence infer, there is ſome reaſon to doubt. I might add here- 
to the pleaſant and delectable cooling and-refreſhing ſhade they 


T Philoſoph. Tranſat, Numb. 187. 
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afford in the ſummer-time; which was very much eſteem'd by 
the inhabitants of hot countries, who always took great des 
light and pleaſure. to fir in the open air, under ſhady trees; 


hence that expreſſion ſo often repeated in ſcripture, of every 
man's * fitting under his own vine, and under his own fig-tree,? 
where alſo they uſed to eat; as appears by Abraham's enters 


taining the angels under a tree, and ſtanding by them when 


they did eat, Gen. xvii. 8, Moreover, the leaves of plants 


are very beautiful and ornamental. That there is great pul- 


chritude and comelineſs of proportion in the leaves, flowers 
and fruits of plants, is atteſted by the general verdict of man- 
kind, as Dr. More and others well obſerve. The adorning and 
beautifying the temples and buildings in all ages, is an undeni- 


able and evident teſtimony of this; for what is more ordinary 


with architects than the taking in leaves and flowers and fruits 


age for the garniſhing of their work; as the Roman the leaves 


of Acanthus ſat. and the Jewiſh of palm-trees and pomegras 
nates; and theſe more frequently than any of the five regular 


ſolids, as being more comely and pleaſant to behold, If any 


man ſhall object, that comelineſs of proportion and beauty is 
but a mere conceit, and that ail things are alike handſome to 
ſome men who have as good eyes as others; and that this appears 


by the variation of fathions, which doth fo alter mens fancies, 


that what erewhile ſeem'd very handſome and comely, when 1t 
is onee worn out of faſhion appears very abſurd, uncouth and 
ridiculous, To this I anſwer, that cuſtom and uſe doth much 
in thoſe things where li:tle of proportion and ſymmetry ſhew 
themſelves, or whic': are alike comely and beautiful to diſpa- 
rage the one and commend the other: but there are degrees 
of things; (that I may uſe + Dr. More's words) I dare appeal 
to any man that is not ſunk into ſo forlorn a pitch of degenera- 
cy that he is as ſtupid to theſe things as the baſeſt beaſts, whe- 
ther, for example, a rightly-cut Tetraedrum, cube or Icoſae- 
drum have no more pulchritude in them than any rude broken 
ſtone lying in the field or highways ; or to name other ſolid fi- 
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+ Antidote againſt atheiſm, L "2 5 
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gures, which tho? they be not regular, properly ſo call'a, yet 
have a ſettled idea and nature, as a cone, ſphere or cylinder, 


whether the ſight of thoſe do not more gratify the minds of 


men, and pretend to more elegancy of ſhape than thoſe rude 
cuttings or chippings of free- ſtone that fall from the maſon's 


hands, and fer ve for nothing but to fill up the middle of the 


wall, as fit to be hid from the eyes of men for their uglineſs, 
And therefore it is obſervable, that if nature ſhape any thing 
bur near to this geometrical accuracy, that we take notice of it 
with much content and pleaſure, and greedily gather and trea- 


ſure it up. As if it be but exactly round, as thoſe ſpherical 


ſtones found in Cuba, and ſome alſo in our own land, or have 
but its ſides parallel, as thoſe rhombodieal Selenites found near 
Sr. Ives in Huntingtonſhire, and many other places in Eng- 


land. Whereas ordinary ſtones of rude and uncertain figures 


we paſs by, and take no notice of at all. But tho? the figures 
of theſe bodies be pleaſing and agreeable to our minds, yet (as 


| we have already obſerv'd) thoſe of the leayes, flowers and 
fruits of trees, more. And it is remarkable, that in the cir- 
cumſcription and complication of many leaves, flowers, fruits, 
and ſeeds, nature affects a regular figure, Of a pentagonal 


or quincunial diſpoſition, Sir Thomas Brown of Norwich pro- 
duces ſeveral examples in his difcourſe about the Quicuns, 


And doubtleſs inſtances might be given in other regular fi- 


gures, were men but er . n 
The flowers ſerves to cheriſh and defend the firſt and ten- 
der rudiments of the fruit: I might alſo add the maſculine or 
prolific ſeed contain'd in the chives or apices of the /tamina,. 
heſe, beſide the elegancy of their figures, are many of them 
endued with ſplendid and lovely colours, and likewiſe moſt 


Prateful and fragrant odours. Indeed ſuch is the beauty and 


Iuftre of ſome cor ers, that our Saviour faith of the lilies of the 
eld (which ſome, not without reaſon, ſuppoſe to have been tu- 
fps) that © Solomon in all his glory was not array'd like one 
of theſe.“ And it is obſerv'd by * PER that the art of 
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the moſt ſkilful painter cannot. ſo mingle and temper his co- 
lours, as exactly co imitate or counterteit the native ones of the 
flowers of vegetables, | 

As for the leeds of plants + Dr. More eſteems it an evident 
ſign of Divine Providence, that every kind hath its ſeed: (for 
it being no neceſſary reſult of the motion of the matter, as the 
whole contrivance of the plant indeed is not) and it being of ſo [ 
great conſequence, that they have ſeed for the continuance and c 
Protpgation of their own fpecies, and alſo for the gratifying a 
man's art, induſtry and neceſſities (for much of husbandry and Ne 
gardening lies in this) it cannot but be an act of counſel to fur- Y 
niſh the ſeveral kinds of plants with their ſeeds. 


Now the ſeed being ſo neceſſary for the maintenance and ins b 
creaſe of the ſeveral ſpecies, it is worthy the obſervation, what Ot 
care is taken to ſecure and preſerve it, being in ſome doubly 2 


and trebly defended. As for inſtance, in the walnut, almond, IM a 
and plumbs of all ſorts, we have firſt a thick pulpy covering, in 
then a hard ſhell, within which is the ſeed incloſed in a double | 
membrane. In the nutmeg another tegument is added beſides ¶ thi 


all theſe, viz. the mace berween the green pericarpium and the ftv 
hard ſhell, immediately encloſing the kernel. Neither yet doth lik 
the exterior pulp of the fruit or pericarpium ſerve only for the ſel 
defence and ſecurity of the ſeed, whilſt it hangs upon the plant, IM of 
but after it is mature and fallen upon the earth, for the ſterco - mo 
ration of the ſoil, and promotion of the growth, though not the 
the firſt germination of the ſeminal plant. Hence (as & Petrus 1 
de Creſcentiis tells us) husbandmen, to make their vines bear, ing 
manure them with vine- leaves, or the huſks of expreſt grapes; | foo 
and they obſerve thoſe to be moſt fruitful, which are ſo manu- ry 
red with their own: which obſervation holds true alſo in other on a 


trees and herbs. But beſides this uſe of the pulp or pericar- | only 
pium, for the guard and benefit of the ſeed, it ſerves allo byaM or c 
ſecondary intention of nature in many fruits for the food and aboy 


ſuſtenance of man and other animals. cutti 
curit 


dued 


+ Antidote againſt Atheiſm, L 3. ©. 
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Another thing worthy the noting in ſeeds, and argumenta- 
tive of providence and deſign, is that papoſe plumage growing 
upon the tops of ſome of them, whereby they are capable of 
being wafted with the wind, and by that means ſcatter'd and 
diſſeminated far and wide. 

Furthermore, moſt ſeeds having in them a ſeminal - plant 
perfectly form'd, as the young is in the womb of animals, the 
elegant complication thereof in ſome fpecies is a very pleaſant 
and admirable ſpectacle ; ſo that no man that hath a ſoul in him 
can imagine or believe it was ſo formed and folded up without 
Wiſdom and Providence. But of this 1 have ſpoken already. 

Laſtly, The immenſe ſmalneſs of ſome ſeeds, not to be ſeen 
by the naked eye, ſo that the number of ſeeds produced at 
once in ſome one plant; as for example, reedmace | ::7pho pa- 
la/tris] harts- tongue, and many ſorts of ferns, may amount to 


a million, is a convincing argument of the infinite underſtand- 


ing and art of the Former of them. 
And it is remarkable that ſuch moſſes as grow upon walls, 
the roofs of houſes and other high places, have ſeeds ſo exceſ- 


| ſively ſmall, that when ſhaken out of their veſſels they appear 


like vapour or ſmoke, ſo that they may either aſcend of them- 
ſelves, or by an eaſy impulſe of the wind be rais'd up to the tops 


| of houſes, walls or rocks: and we need not wonder how the 
moſſes got thither, or imagine they ſprung up ſpontaneouſly . 
| there, 


I might alſo take notice of many other particulars concern- 


ing vegetables, as, firſt, that becauſe they are deſign'd for the 
| food of animals, therefore nature hath taken more extraordina- 
| Ty care, and made more abundant proviſton for their propagati- 
on and encreaſe; ſo that they are multiplied and propagated not 


only by the ſeed, but many alſo by the root, producing off. ſets 


| or creeping under ground, many by ſtrings or wires running 


above ground, as ſtrawberry, and the like, ſome by ſlips or 
cutting, and ſome by ſeveral of theſe ways. And for the ſe- 
curity of ſuch ſpecies as are produc'd only by ſeed, it hath en- 
dued all feed with a laſting vitality, that ſo if by reaſon of exceſ- 


* 
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Give cold, or drought or any other accident, it happen not to 


germinate the firſt year, it will continue its foecundity, 1 do 


not ſay two or three, nor ſix or ſeven, but even twenty or 
thirty years; and when the impediment is remov'd, the earth 
in fit caſe, and the ſeaſon proper, ſpring up, bear fruit, and 
continue its ſpecies. Hence it is that plants are ſometimes loſt 
for a while in places where they formerly abounded ; and a- 
gain, after ſome years, appear new: loſt either becauſe the 
ſprings were not proper for their germination, or becauſe the 
land was fallow'd, or becauſe plenty of weeds or other herbs 
prevented their coming up, and the like, and appearing again 
when theſe impediments are remoy'd. Secondly, that ſome 


ſorts of plants, as vines, all forts of pulſe, hops, briony, all po- 


miferous herbs, pumpions, melons, gourds, cucumbers and di- 
vers other ſpecies, that are weak and unable to raiſe or ſup- 


port themſelves, are either endued wich a faculty of twining a- 


bout others that are near, or elſe furniſh'd with claſpers and 
tendrils, whereby, as it were with hands, they catch hold of 
them, and ſo ramping upon trees, ſhrubs, and hedges or poles, 
they mount up to a great height, and fecure themſelves and 
their fruit. Thirdly, That others are armed with prickles 
and thorns, to ſecure them from the browſing of beaſts, as al- 
ſo to ſhelter others that grow under them. Moreover they 
are hereby rendered very uſeful to man, as if deſigned by na- 
ture to make both quick and dead hedges and fences. The 
great Naturaliſt Pliny hath given an ingenious account of the 


providence and deſigu of nature in thus arming and fencing 
them in theſe words. Inde (fpeaxing of nature) excogitavit 


©aliquas aſpectu hiſpidas, tactu truces, ut tantum non vocem jp- 
* ſus naturae ſingentis illas, rationemque reddentis exaudire vi- 


© deamur, ne fe depaſcat avida quadrupes, ne procaces ma- 


nus rapiant, ne neglecta veſtigia obterant, ne inſidens ales in- 
* fringat; his muuiendo aculeis teliſque armando, remedus ut 
«. ſalva ac tuta ſint. Ita hoc quoque quod in lis odimus homi- 


© pum cauſa excogitatum ett. 
It is worthy the BOLL, that wheat, which is the belt ſort 


| © reddentur, 


| © Mifit et Neroni ſimiliter 360 ſtipulas ex uno grano. 
| © fertility nature (he ſhould have ſaid the Author of nature) 
| © hath confer'd upon it, becauſe it feeds man chiefly with it. 
One buſhel, if ſown in a fit and proper foil, ſuch as Byzaci« 
| © um, a field of Africa, yielding 150 of annual increaſe; Aus 


| © ſent from thence 360.” 
8 fertility of wheat argumentative of the bounty of God to man, 
making ſuch plentiful proviſion for him of that which is of moſt 
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of grain, of which the pureſt, moſt fayory and wholeſome 
bread is made, is patient of both extreams, heat and cold, grows 
ing and bringing its ſeed to maturity, not only in temperate 
countries, but alſo on one hand in the cold and northern, viz. 
Scotland, Denmark, &c. on the other in the hotteſt and - moſt 
ſoutherly, as Egypt, Barbary, Mauritania, the Eaſt-Indies, 
Guinea, Madagaſcar, ſcarce refuſing any climate. 
Nor is it leſs obſervable, and not to be commemorated with- 
out acknowledgment of the Divine benignity to us, that, (as 
Pliny rightly notes) nothing is more fruitful than wheat, *Quod 
* ei natura (faith he) Crectius naturae Parens] tribuit, quod eo 
* maxime hominem alit, utpote cum e modio, fi et aptum ſolam, 
quale in Byzacio Africae eampo, centeni quinquaginta modil 
Miſit ex eo loco Divo Auguſto procurator ejus 
* ex uno grano (vis credibile dictu) 400 paucis minus germina: 


Whick 


* guſtus's procurator ſent him from that place 400 within a few 
« blades, ſpringing from the ſame grain; and to Nero were 
If Pliny a heathen could make this 


Pleaſant taſte and wholeſome nouriſhment, ſurely it ought not 


to be paſſed over by us Chriſtians without notice-taking and 


thankſgiving. 
As for the ſignatures of plants, or the notes impreſſed upon 


chem, as indices of their virtues, though + ſome lay great ſtreſs 


upon them, accounting them ſtrong arguments to prove, that 


ſome underſtanding principle is the higheſt original of the 
works of nature; as indeed they were could it certainly be 


made appear, that there were ſuch marks deſignedly ſet upon 


them; becauſe all that I find mentioned and collected by au- 


+ Dr. More Antiq. I, 2. e. 2, 
E 2 


' x 
E 1 
Pl. 4 
1 
i | 
Y $ 
* 18 
— 
, 
a 
4 

IN. + 
E. i BY 
'F ( 

1 it 
C N i} 
. 11 
4 ty 

\ v 
1 1 % 

l 8. 

1 14 
$835” 
+ G 
11 
ans i 
14.8 
| 
[tf 
1 65 
5 (] 

1 

1. ' 1 

P IF 

;/ 8 

1 4 

. bl 

T% 

1 | 
14 
„. 

i * Leg 
q4.'Y | 

\ \ = . 
177 1 
1 1 

8 6 

ws 35 IT 

: 

: 

i YL 3 
; FE 

1 
3 
5 l 
uy 
G * 
i, 4 
5 fl F 
42 N 
. My 

i * 
it 
r 19411; 
"we ty 
F "+ ' 1 
1 15 
$5! 11 1 $4 
8 10 1 1 
, 1 
1 
1 1 
14 g 
1 
n 
. p 
inne 
» 8% 
„ 4 
"uk 11 
3 
„ 7 
1 
1 + 
e 
161.4 74 1 
1 1 þ 
N H f * 
05: IT] 
it 1 
1 I 
11 [7 
P | as 
15 MH 
N 
1 5 

9* it 

8 ls 
1400 

h 

Nie 

1 

in 1 
i 483? 
1 1 
T ; 19-1 

* 17355 
T7205 74 
: a! 
+I 6th 


3 


e eee 


<> 2 
In ; n 
od = . —— ay — 
— ——ů— — . CE ran a tC Es. IE IIS 2 
: — a —— mo ernnet—__ - - - 


"i 


42 1 

. 1 

21 

* 5 14. if 1 

8 ity 16 

1 1 | : 
„ | 


\ 


11 111 1 
217 1 9 n | , 
WY) 5 f 

11 | 


with a ſenſitive ſoul, calPd animals. Of theſe I ſhall only make 
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thors, ſeem to me to be rather fancied by men, than deſign'd 
by nature to ſignify or point out any ſuch virtues or qualities 


as they would make us believe. I have elſewhere, I think 


upon good grounds, rejected them; and finding no reaſon, as 
yet. io alter my opinion, I ſhall not further inſiſt upon them; 
howbeir, I will not deny, but that the noxious and malignant 


plants do many of them diſcover ſomething of their nature by 
the ſad and melancholic viſage of their leaves, flowers, and 


fruit. And that I may not leave that wholly untouch'd, 
one oMer vation I ſhall add relating to the virtues of plants, in 
which I think there is ſomething of truth, that is, that there 
are, by the wiſe diſpoſitions of Providence, ſuch ſpecies of 
plants produc'd in every country as are moſt proper and con- 
venient for the meat and medicine of rhe men and animals that 
are bred and inhabit there: inſomuch that Solenander writes, 
that from the frequency of the plants that fprung up naturally 


in any region, he could eaſily gather what endemial diſeaſes the 


inhabitants thereof are ſubject to: ſo in Denmark, Friezland, 


and Holland, where the ſcurvy uſually reigns, the proper re- 


medy thereof ſcuryy-graſs, doth plentifully grow. 


Of Bodies endued with a ſenſitive Soul, or Animals. 
* proceed now to the conſideration of animate bodies endu'd 


ſome general obſervations, not curiouſly conſider the parts of 
each particular ſpecies, ſave only as they ſerve for inſtances or 


examples. 


Firſt of all, Becauſe it is the great 1 of Providence to f 


maintain and continue every ſpecies, I ſhall take notice of the 
great care and abundant proviſion that is made for the fecur- 
ing this end. Quanta ad eam rem vis, ut in ſuo quaeque ge- 


nere permaneat ?? Cic. Why can we imagine all creatures 


ſhould be made male and female but to this purpoſe ? why 


ſhould there be implanted in each ſex ſuch a vehement and in- 
expuguable appetite of copulatioa ? why in yiriparous animals, 
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in the time of geſtation ſhould the nouriſhment be carried to 
the embryon in the womb, which at other times goeth not that 
way ? when the young is brought forth, how comes all the 
nouriſhment then to be transfer'd from the womb to the breaſts 
or paps, leaving its former channel, the dam at ſuch time for 
the moſt part being lean and ill-tavour'd? to all this I might 
add, as a great proof and inſtance of the care that is taken, and 
proviſion made for the preſervation and continuance of the ſpe- 
cies, the laſting foecundity of the animal ſced or egg in the 
females of man, beaſts and birds. I fay the animal ſeed, be- 
cauſe it is to me highly probable, that the females, as well of 


bealls as birds, have in them from their firſt formation the ſeeds 
of all the young they will afterwards bring forth, which when 


they are all ſpent and exhauſted by what means ſoever, the a- 
nimal becomes barren and effete, Theſe ſeeds in ſome ſpecies 
of animals continue fruitful, and apt to take life by the admix- 
ture of the male-ſeed fifty years or more, and in ſome birds 
ſourſcore or an hundred. Here I cannot omit one very re- 
markabie obſervation I-find in Cicero: Atque ut intelligamus 
* (faith he) nihil horum eſſe fortuirum, ſed haec omnia pro- 
* vidae ſolertiſque naturae, quae multiplicis foetus procreant, 


ut ſues, ut canes, his mammarum data eſt multitudo, quas eaſ- 


dem paucas habent eae beſtiae quae pauca gignunt. That we 
* may underſtand that none of theſe things (he had been ſpeak- 
ing of) is fortuitous, but they all are the effects of provident 
and ſagacious nature; multiparous quadrupeds, as dogs, as 
* ſwine, are furniſhed with a multitude of paps : whereas thoſe 
* beaſts which bring forth few, have but a few. 

Thar flying creatures of the greater ſort, that is birds, ſhould 
all lay eggs, and none bring forth live young, is a manifeſt ar- 
gument of divine Providence, deſigning thereby their prefer- 


vation and ſecurity, that there might be the more plenty of 


them ; and that neither the birds of prey, the ſerpent, nor the 
fowler, ſhould ſtraiten their generation roo much. F or if they 
had been viviparous, the burden of their womb, if they had 


brought forth any competent number at a time, had been ſo 
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great and heavy, that their wings would have failed them, and 
they become an eaſy prey to their enemies: or, if they had 
brought one or two at a time, they would have been troubled 
allahe year long with feeding their young, or bearing them in 
their womb. Dr. More Antid. Atheiſm, l. 2. c. 9: 

This mention of feeding their young puts me in mind of two 
or three conſiderable obſer vations refer ring thereto, 

Firſt, Seeing it would be for many reaſons inconvenient for 
birds to give ſuck, and yet no leſs inconveni ent, if not deſttue- 


tive, to the chicken apon excluſion, all of a ſudden, to make ſo | 


great a change in its diet, as to paſs from liquid to hard food be- 
fore the ſtomach be gradually conſolidated, and by uſe ſtrength- 
ened and habituated to grind and concoct it, and its tender and 
pappy fleſh fitted to be 9 by ſuch ſtrong and ſolid diet; 
and before the bird be by little and little accuitom'd to uſe its 
bill, and gather it up, which at firſt it doth but ſlowly and i im- 
perfectly; therefore nature hath provided a large yolk in eve- 
ry egg, a great part whereof remaineth after the chicken is 
hatched, and is taken up and encloſed in its belly, and by a 
channel made on purpoſe receiv'd by degrees into the guts, 
and ferves inſtead of milk to nouriſh the chick for a conſider- 
able time; which nevertheleſs mean while feeds itſelf by the 
mouth a little at a an and gradually more and more, as it 
gets a per fecter ability and habit of gathering up its meat, and 
its ſtomach is ſtreng ih ene to macerate and concoct it, and its 
fleſh hardened and fitted to be nouriſhed by it. 

Secondly, That birds who feed their young in the neſt, tho! 


in all likelihood they have no ability of counting the number 


of them, ſhould yet (tho? they bring but one morſel of meat at 
a time, and have not fewer, it may be, than ſeven or eight 
young in the neſt together, which at the return of their dams 
do ail at once with equz} greccineſs hold up their heads and 
gape) not omit or forget ons of them, but feed them all; 
which, unleſs they did carefully obſerve and retain in memo- 


ry Which they had fed, which not, were impotiible to be done; 


their pleaſure, 
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this, 1 fay, ſeems to me more ſtrange and admirable, and be- 


yond the poſſibility of a mere machine to perform. 


Another experiment I hall add, to prove, that tho” birds 
have not an exact power of numbering, vet have they of di- 
ſtin uiſhing many from few, and knowing when they come 


I'M 


near to a certain number : and that is, that when they have 


laid ſuch a number of eggs as they can conveniently cover and 


hacch, they give over and begin to ſit; not becauſe they are 
neceſſarily determin'd to ſuch a number ; for that they are nor, 


is clear,. becauſe they have an ability to go on and lay more at 
Hens, for exatnple, if you let their eggs a- 


lone, when they have laid fourteen or fifteen, will give over and 
begin to ſit, whereas, if you daily withdraw their eggs, they 
will go on to lay five times rhat number : [yet ſome of them 
are ſo cunning, that if you leave them but one egg, they will not 


lay to it, but forſake their neſt.) 


This holds not only in do» 


meſtic and manſuete birds, for then it might be thought the ef- 
fe of circuration or inſtitution, but alſo in the wild; for my 
honour'd friend Dr. Martin Liſter informed me, that of his 


own knowledge one and the ſame ſwallow, by the ſubſtracting 


daily of her eggs, proceeded to lay nineteen ſucceſſively, and 
then gave over; as I have & elſewhere noted. Now that 1 am 
upon this ſubject of the number of eggs, give me leave to add 
a remarkable obſervation referring thereto, viz. that birds, and 


ſuch oviparous creatures, as are long-liv'd, have eggs enough 


at firſt conceiv'd in them to ſerve them for many years laying, 
probably for as many as they are to live, allowing ſuch a pro- 
portion for every year, as will ſerve for one or two incubati- 
ons; whereas inſets, which are to breed but once, lay all their 
eggs at once, have they never ſo many. Now, had theſe things 
been governed by chance, I ſee no reaſon why it ſhould al- 


| Ways fall out ſo. 

Thirdly, The marvellous ſpeedy growth of birds that are 
hatch'd in neſts, and fed by the old ones there, till they be 
fedg'd, and come almoſt to their full bigneſs, to which pertec- 


* Preface to Mr, Willoughby's Ornithal, 
„„ 


} 
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tion they arrive within the ſhort term of about one fortnight, 


ſeems to me an argument of Proyidence, deligning thereby their 


preſervation, that they might not lie long in a condition ex poſ- 

ed to the ravine of any vermin that may find them, being ut- 
terly unable to eſcape or ſhift for themſelves. 

Another and no leſs effectual argument may be taken from 

the care and providence us'd for the hatching and ei 


their young: and firſt, they ſearch out a ſecret and quiet p ace 


where they may be ſecur'd and undiſturb'd in their incubati- 
on; then they make themſelves neſts every one after his kind, 
that ſo their eggs and young may lie ſoft and warm, and their 
excluſion and growth be promoted. Thele neſts ſome of them 
ſo elegant and artificial, thit it is hard for man to imitate them 
and make the like. I have ſeen neſts of an Indian bird fo ar- 
tificially compos'd of the fibres, I think, of ſome roots, ſo cu- 
riouſly interwoven and plaited together, as is admirable 10 be- 
hold: which neits they hang on the ends of the twigs of trees 
over the water, to ſecure their eggs and young from the ra- 
vage of apes and monkeys, and other beaſts that might elle 
prey upon them. After they have laid their eggs, how dili- 
gently and patiently do they fit upon them. till they be hatch- 
ed, ſcarce affording themſelves time to'go off to get their meat? 
nay, with ſuch an ardent and impetuous deſire of fitting are 
they inſpired, that if you take away all their eggs, they will fit 
upon an empty neſt : and yet one would think that fitting were 
none of the moſt pleaſant works. After their young are hat- 
ched, for ſometimes they do almoſt conſtantly brood them un- 
der their wings, leſt the cold, and ſometimes perhaps the heat, 
mould harm them. All this while alſo they labour hard to get 
them food, ſparing it out of their own bellies, and pining them- 
ſelves almoſt to death rather than they ſhould want. Moreo- 
ver it is admirable to obſerve, with what courage they are at 
that time inſpir'd, that they will even venture their own lives 
in defence of them. The moſt timorous, as hens and geeſe, 
become then fo courageous, as to dare to fly in the face of 3 
man that ihail moleſt or diſquiet their young, which would ne- 
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„ ver do ſo much in their own defence, Theſe things being con- ; I | 
r MW trary to any motions of ſenſe, or inſtinct of ſelf-preſer vation, 11 
— and ſo eminent pieces of ſelf-denial, muſt needs be the works Dy 
- of Providence, for the continuation of the ſpecies and uphold- + 

ing of the world: eſpecially if we conſider that all this pains is "m9 
m beſtow'd upon a thing which takes no notice of it, will render 11 
Te them no thanks for it, nor make them any requital or amends; 1 
de a3 alſo, that after the young is come to ſome growth, and able 1 
- to ſhift for itſelf, the old one retains no ſuch 54,3 to it, takes 1 
d, no further carę of it, but will fall upon it, and beat it indiffer- | 
ir ently with others. To theſe I ſhall add three obſervations 1 
M1 more relating to this head. The firſt borro vd of Dr. Cud- = 
n worth, ſyſtem, pag. 6g. One thing negeſſary to the conſer va- 15 
* lion of the ſpecies of animals; that is, che keeping up conſtant- 


u- ly in the world a due numerical propòrtion between the ſexes 
de- of male and female, doth neceſſarily infer a ſuperintending Pro» _ | 
cs vidence. For did this depend only upon mechaniſm, it cannot 


ra- well be conceiv'd, but in that ſome ages or other there ſhould "IP 
{le happen to be all males, or all females, and ſo the ſpecies fail. 5 A 
ili- WW Nay, it cannot well be thought otherwiſe, but that there is in RY 
ch- this a providence, ſuperior to that of the plaſtic or ſpermatic 4 
at? nature, which hath not ſo much of knowledge and diſcretion * 
are allo w'd to it, as whereby to be able to govern this affair. F 
The ſecond of Mr. Boyle, in his treatiſe of the high Yene- 1 1 
ration Man's Intellect owes to God, p. 32. that is, the conve- Ei 
niency of the ſeaſon (or time of year) of the production of ani- 1 101 
mals, when there is proper food and entertainment ready for 1 I 
them. So we ſee, that according to the uſual courſe of na- 4 


*ture, lambs, kids, and many other living creatures, are brought 
into the world at the ſpring of the year; when tender grals, 
and other nutritive plants, are provided for their food. And 
the like may be obſerv'd in the production of filkworms, (yea, 
all other erucas, and many inſects more) whoſe eggs, accord- 
ing to pature's inſticution, are hatch'd when mulberry-trees 1994 
begin to bud, and put forth thoſe leaves, whereon thole preaA © kf. f 
* cious inſccts are to feed: the aliments being tender, whilſt the 11525 
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worms themſelyes are ſo, and growing more ſtrong and ſub, WM Io! 
© ſtantial, as the inſects increaſe in vigour and bulk. To theſe th. 
] ſhall add another inſtance, that is, of the waſp, whoſe breed. 
ing isdeferr'd till atter the ſummer-ſolftice, few of them ap. yo! 
pearing before July: whereas one would be apt to think the WW do 
vigorous and quickening heat of the ſup in the youth of the W am 

year ſhould provoke them to generate much ſooner : [provoke per 

them, I ſay, becauſe every waſp-neſt is begun by one great WM whi 
mother-waſp, which over-lives the winter, lying hid in ſome WM qua 
hollow tree or other /atibulum ; |] becauſe then, and not till unn 
then, pears, plumbs, and other fruit, deſign'd principally for coll 


their food, begin to ripen. 
The third is mine own, that all inſects which do not them. hoec 


ſeives feed their yourg, nor treaſure up proviſion in ſtore for their ¶ and | 
ſuſtenance, lay their eggs in ſuch places as are moſt conye It 

nient for their excluſion, and where, when hatch'd, their pro-W on in 
per food is ready for them ſo, for example, we ſee two ſort hatch 
of white butrerflies faſtening their. eggs to cabbage-leaves, be- Wit o 
cauſe they are a fit aliment for the catterpillars that come of ¶ time 
them ; whereas ſhould they ah x them to the leaves of a plant ſible t. 
improper for their food, ſuch catterpillars muſt needs be loſt, N duc'd; 
they chuſizg rather to die than taſte of ſuch plants: for that Hany ot 
kind of intc& (1 mean caterpillars) hath a nice and delicate pa Now : 
late, ſome of them feeding ouly upon one particular ſpecies ou hing ; 
plant others on divers indeed, but thoſe of the ſame nature ane da. 
quality; utterly refuſing them of a contrary. Like inſtanceMWures, b 
might be produced in the other tribes of inſects; it being per ore the 
perual in all, if not hinder'd or impriſon'd, electively to lay then Wcrame! 
eggs in places where they are ſeldom loſt or miſcarry, anbei jut 
where they have a ſupply of nouriſhment for their young ther m 
ſoon as they are hatch'd, and need it. Whereas ſhould their food 
ſcatter them careleſly and indifferently in auy place, the greater to e- 
part of the young would in all likelihood periſh ſoon after theitHat ſom, 
excluſion for want of food, and ſo their numbers continually eat, he 
decreaſing, the whole ſpecies in a few years in danger to WFucclves 
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b. W Joſt: whereas no ſuch thing, I dare _ hath happened ſince 
fe WW the firlt creation. 
0. | It is here very remarkable, that * inſects, for whoſe 
p- young nature hath not made proviſion of ſufficient ſuſtenance, 
he do themſelves gather and lay up in ſtore for them. So for ex- 
the MW ample: the bee, the proper food of whoſe * eullae is honey, or 
de perchance erithace, (which we engliſh bee-bread) neither of 
cat W which viands 1 is any where to be found amaſs'd by nature in 
me quantities ſufficient for their maintenance, doth herſelf with 
til unwearied diligence and induſtry, flying from flower to flower, 
for collect and treaſure them up. | | 

| Jo theſe I ſhall now add an obſervation of Mr. Lewen- 
em hocck's, concerning the ſudden growth of ſome ſorts of inſects, 
heir and the reaſon of it. | | 
nye- It is (faith he) a wonderful thing, and worthy the obſer vati- 
pro · N on in fleſh-flies, that a fly-maggot, in five days ſpace after it is 
ſoru Wl hatch'd, arrives at its full growth and perfect magnitude. For 
be {Wit co the perfecting of it there were requir'd, ſuppoſe a month's 
ie of time or more, (as in ſome other maggots is needful) it is impoſ- 
plant ſible that about the ſummer: ſolſtice any ſuch flies ſhould be pro- 
duc'd; becauſe the fly-aggots have no ability to ſearch out 
any Ahle food than that wherein they are placed by their dams. 


e pr {Wow this food, ſuppoſe it be fleſh, fiſh, or the entrails of beaſts, 
es ohing in the fields, expos'd to the hot ſun- beams, can laſt but a 
e ane days in cafe and condition to be a fit aliment for theſe crea- 
anceWurcs, but will ſoon be quite parch'd and dry'd up. And theres 


ore the moſt wiſe Creator hath given ſuch a nature and tem- 
derament to them, that within a very few days they attain io 
heir juſt growth ad magnitude. Whereas on the contrary, 
cher maggots, who are in no ſuch danger of being ſtraiten'd 
for food, continue a whole month or more before they give o- 
er to eat, and ceaſe to grow. He proceeds further to tell us, 
hat ſome of theſe fly-maggots which he fed daily with freſh 
dual eat. he brought to perfection in four days time; fo that he 
to be Puceives: that | in the heat of ſummer the £gg8 of a fy, or the 


Bee maggot. 


know not, but that every kind is providentially directed to the 


| ſhould at firſt ſight know birds of prey, and make ſign of it by 
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maggots contain'd in them, may in leſs than a month's ſpace 
run thro? all their changes, and come to perfect flies, which 
may themſelves lay eggs again, 

Secondly, I ſhall take notice of the various ſtrange inſtinQs 
of animals; which will neceſſarily demonſtrate, that they are 
directed to ends unknown to them, by a wiſe ſuperintendant. 
As, 1- 1 hat all creatures ſhould know how to defend them» 
ſelves, and offend their enemies; where their natural weapons 
are ſituate, and how to make uſe of them. A calf will ſo ma- 
nage his head as tho' he would puſh with his horns even be- 
fore they ſhoot, A bear knows the uſe of his tuſhes; a dog of 
his teeth; a horſe of his hoofs; a cock of his ſpurs; a bee of 
her (ting ; a ram will buit with his head, yea tho? he be brought 
up tame, and never ſaw that manner of fighting. Now, why 
another animal which hath no horas ſhould not make a ſhew ot 
puſhing, or no ſpurs, of ſtriking with his legs, and the like, 1 


vſe of its proper and natural weapons. 2. That thoſe animal 
that are weak, and have neither weapons nor courage to fight, 
are for the moſt part created ſwift of foot or wing and fo be 
ing vaturally timorous, are both willing and able to fave them 
ſelves by flight. 3. That poultry, partridge, and other birds 


a peculiar note of their voice to their young, who preſentl | 
thereupon hide themſelves: that the lamb ſhould acknowledge 
the wolf its enemy, tho? it had never ſeen one before, as vi young 
taken tor granted by moſt naturaliſts, and may, for ought I notice 
kno, be true, argues the Providence of nature, or more ttuſ and ot 
ly the GoJ of nature, who, for their preſer vation hath pu where 


ſuch an inſtinct into them. 4. That young animals, as they as ends v 
brought forth, ſhould know their food ſo ſoon: as for examWbur ar 
ple; ſuch as are nouriſh'd with milk preſently find their wii bra, 
to the paps and ſuck at them, whereas noneof thoſe that are no they 
deſigu'd for that nouriſhment ever offer to ſuck, or ſeek ou And th 
any ſuch food. Again, 5. That ſuch creatures as are wholeFWot tha 
footed, or fin- toed, viz, ſome birds and quadrupeds, are naturaſſi to the | 


ace 
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directed to go into the water, and ſwim there, as we ſee duck- 
lings, tho? hatch'd and led by a hen, it ſhe brings them to the 
brink of a river or pond of water, they preſently leave her, 
and in they go, tho? they never ſaw any ſuch thing done be- 
fore; and tho? the hen clucks and calls, and doth- what the can 
to keep. them out: this Pliny takes notce of, Hist. Nat. lib. 
10. Cap. 55. in theſe words, ſpeaking of hens : Super omnia 
' eſt anatum ovis ſubditis atque excluſis admiratio, primo non 


plane agnoſcentis foetum : mox incertos incubicus ſollicite con- 


vocantis: poſtremo lamenta circa; piſcinae ſtagna, mergenti- 
bus ſe pullis natura duce.” So that we ſee every part in a- 
nimals is fitted to its uſe, and the knowledge of this uſe put in- 
to them: for neither do any ſort of web- footed fowls live con- 
ſtantly upon the land, or fear to enter the water, nor any 
jand-fowl ſo much as attempt to ſwim there. 6. Birds of the 


ſame kind make their neſt of che ſame materals, laid in the ſame 
order, and exactly of the ſame figure; ſo that by the ſight of 


the neſt one may certainly know what bird it belongs to, and 


this they do, tho? living in diſtant countries, and though they 


never ſaw, nor could ſee any neſt made, that is, tho? taken out. 
of the neſt and brought up by hand; neither were any of the, 
ſame kind ever obſerv'd to make a different neſt, either for 
matter or faſhion, This, together with the curious and arti- 


F ficial context ure of ſuch neſts, and their fitneſs: and conveni- 


ence for the reception, hatching, and cheriſhing the eggs and 
young of their reſpective builders, (which we have before taken 
notice of) is a great argument of a ſuperior Author of their. 
and other natures, who hath endu'd 'em with theſe inſtincts, 


whereby they are as it were ated and driven to bring about 
ends which themſelves aim not at, (ſo far as we can diſcern) 


but are directed to; for (as Ariſtotle obſerves) r 13x. dre 
(nTycavre 875 Berevonuma woicds * They act not by art, neither do 
they enquire, neither do they deliberate about what they do." 
And therefore, as Dr. Cudworth faith well, they are not maſters 
of that wiſdom according to which they act, but only paſſive 
to the inſtincts and impreſſes thereof upon them. And indeed 
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to affirm, that brute animals do all theſe things by a knows Ml 


ledge of their own, and which themſelves are maſters of, and the 
that without deliberation and conſultation, were to make them en 
to be endu'd with a moſt perfect intellect, far tranſcending that IM ©2 
| of human feaſon: whereas it is plain enough, that brutes are der! 
| not above conſultation, but below it; and that theſe inſtincts of eb. 
l nature in them, are nothing but a kind of fate upon them. and 
1 | The migration of birds from an hotter to a colder country, dire: 
| or a colder to an hotter, according to the ſeaſons of the year, tet! 
1 as their nature is, I know not how to give an account of, it'is for | 
o | fo ſtrange and admirable. What moves them to {hift their quar- e 8 
NY ters? you will ſay, the diſagreeableneſs of the temper of the bod. 
4 air to the conſtitution of their bodies, or want of food. But firſt. 
ig how come they to be directed to the ſame place yearly, though ngu! 
fometimes but a little iſland, as the Soland gooſe to the Baſs of hey 
Edinburgh Firth, which they could not poſſibly ſee, and fo it e 
could have no influence upon them that way? the cold or the M7 le 
heat might poſſibly drive them in a right line from either, but hem 
that they ſhould impell land- birds to venture over a wide oceat, bay 
of which they can ſee no end, is ſtrange and unaccountable dere 
one would think that the ſight of ſo much water, and preſent e 
fear of drowning ſhould overcome the ſenſe of hunger, or dif- ho h 
agreeableneſs of the temper of the air. Beſides, how come Beſ 
they to ſteer their courſe aright to their ſeveral quarters, which ER 
before the compaſs was invented was hard for a man himſelfto EM 
do, they being not able, as I noted before, to ſee them at that berec 
diſtance? think we that the quails, for inſtance, could ſee quite an e 
croſs the Mediterranean ſea? and yet, 'tis clear, they fly o red f 
of Italy into Afric, lighting many times on ſhips in the midſt off © 
the ſea, to reſt themſelves when tir'd and ſpent with flying e. 
That they ſhould thus ſhift places, is very convenient for them, notabl 
and accordingly we ſee they do it; which ſeems to be impolſi- the 
ble they ſhould, unleſs themſelves were endu'd with reaſon, rush l. 
directed and acted by a ſuperior intelligent cauſe. per CUT 
The like may be ſaid of the migration of divers ſorts of li- 2 
Ive | 


ſhes. As for example; the ſalmon, which from the fea yeat* 
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Iy aſcends up a river ſometimes 400 or 500 miles, only to caſt 


% their ſpawn, and ſecure it in banks of ſand, for the preſer vati- 
on of it till the young be hatch'd or excluded, and then return 
m ; 
| to ſea again. How theſe creatures when they have been wan; 
1at a ; . : 
re dercing a long time in the wide ocean, ſhould again find out and 
of repair tothe months of the ſame rivers, ſeems to me very ſtrange, 
and hardly accountable, without recourſe to inſtinct, and the 
mY direction of a ſuperior cauſe. That birds, ſeeing they have no 
ba teeth for the maſtication and preparation of their food, ſhould 
440 for the more convenient comminution of it in their ſtomachs 
or. Nor gizzards, ſwallow down little pebble ſtones, or other hard 
che bodies, and becauſe all are not fit or proper for that uſe, ſhould 


firſt try them in their bills, to feel whether they be rough or 
angular, for their turns? which if they find them not to be, 


hey reject them. When theſe by the working of the ſtomach 
are worn ſmooth, or too ſmall for their uſe, they void them 
Wy ſiege, and pick up others. That theſe are of great ule to 
hem for the grinding of their meat, there is no doubt. And 
| have obſery'd in birds, that have been kept up in houſes, 


can, a | 

vie: rhere they could get no pebbles, the very yolks of their eggs 

(ent are changed colour, and become agreatdeal paler, than theirs 
ho have had their liberty to go abroad. 


Entrance into the gizzard, to be much dilated, and thick ſet, 


Beſides, I have obſerved in many birds, the gullet, Ae! its 


17 r as it were granulated, with a multitude: of glandules, each 
ibu hereof was provided with its excretory veſſel, out of which, 
oY an eaſy preſſure, you might ſqueeze a juice or pap, Which 
y out rved for the ſame uſe which the /aliva doth in quadrupeds; 
Ae is, for the macerating and diſſolution of the meat into a 
yigg hyle. For that the ſaliva, notwithſtanding its inſipidneſs, bath 
new, Nnotable virtue of macerating and diſſolving bodies, appears. 
poll. the effects it hath in Killing of quickſilver, fermenting of 
28 dugh like leaven or yeaſt, taking away warts, and curing o- 


— — 


ter cutaneous diſtempers; ſometimes exulcerating the jaws, 92 


e . ad rotting the teeth, 
0 . 5 
Giye me leave to add one particular more concerning birds, 


— en mater renting ond ere arr Ss = 
— 


ly marred and ruined, 7. The bee, a creature of the loweſt 


much leſs to aim at any end, yet makes her combs and cells with 


therefore, tho? a round figure be moſt capacious for the hone 
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which ſome may perchance think too homely and indecent to ar 


be mentioned in ſuch a diſcourſe as this; yet becauſe it is not m- 


below the providence of nature, and deſigned for cleanlineſs, gu 


and ſome great men have thought it worth the obſerving, 1 an 
need not be aſhain'd to take notice of it; that is, that in young or 


birds that are fed in the neſt, the excrement that 1s voided at | an 


one time is ſo viſcid, that it hangs together in a great Jump, as MI as 


if it were incloſed in a film, ſo that it may eaſily be taken up, Ord 
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and carried away by the old bird in her bill. Beſides, by a 
ſtrange inſtinct, the young bird elevates. her hinder parts ſo 
high, for the ino{t part, that ſhe ſeldom fails to caſt what comes 
ſrom her clear over the fide of the neſt. So we ſee here is 2 
double proviſion made to keep the neſt clean, which, if it were 
defiled with ordure, the young ones mult neceſſarily be utter- 


forms of animals, ſo that no man can ſuſpect it to have any cons 
ſiderable meaſure of underſtanding, or to have knowledge of 


that geometrical accuracy, that ſhe muſt needs be acted by an 
inſtin& implanted in her by the wiſe Author of nature, For 


firſt, ſhe plants them in a perpendicular poſture, and ſo clok Ii the « 


together as with convenieacy they may, beginning at the top, WM not 
and working downwards, that ſo no room may be loſt in the triby 
hive, and that ſhe may have eaſy acceſs to all the combs and the fi 
cells. Beſides the combs being wrought double, that is, wia them 
cells on each ſide, a common bottom or partition wall could n {pilli: 


in any other ſite have ſo conveniently, if at all, received or conf 2 re: 


tained the honey. Then ſhe makes the particular cells mol obſer 
geometrically and artificially, as the famous mathematician Pap rable 
pus demonſirates in the preface to his third book of Mathe vaults 
matical Collections. Firſt of all, (faith he, ſpeaking of the cel great 
it is convenient that they be of ſuch figures as may cohere on or ca 
to another, and have common ſides, elſe there would be empiſ in pre 
ſpaces left between them to no uſe, but to the weakening aui ſlie th 


ſpoiling of the work, if any thing ſhould get in there. Ani ther | 
| a red | 


« 
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do and moſt convenient for the bee to creep into, yet did ſhe not 
not make choice of that, becauſe then there muſt have been trian- 
els, W ocular ſpaces left void. Now there are only three rectilineous 
„ 1 W and ordinate figures which can ſerve to this purpoſe; and in- 
ung WW ordinate, or unlike ones, muſt have been not only leſs elegant 
d at and beautiful, but unequal. [Ordinate figures are ſuch 
p. 33 as have all their ſides, and all their angles equal. ] The three 
up, or dinate figures are, triangles, ſquares and hexagons. For the 
oy a ſpace about any point may be filled up either by fix equila- 
ts ſo tcral criangles, or four ſquares, or three hexagons; where- 
mes as three pentagons are too little, and three heptagons too much. 
is 2 0 Of theſe three the bee makes uſe of the hexagon, both becauſe, 
were W it is more capacious than either of the other, provided they be 
ttet · ¶ of equal compaſs, and ſo equal matter ſpent in the conſtruction 
well of each: and ſecondly, becauſe it is moſt commodious for the 
con WW bee to creep into: and laſtly, becauſe in the other figures, more 
e of, angles and ſides muſt have met together at the ſame point, and 
with ſo the work could not have been ſo firm and ſtrong, - More- 
5y an Wl over, the combs being double, the cells on each fide the par- 
For WW tition are ſo order'd, that the angles on one fide, inſiſt upon 


cloſe 
> OP, 
u the 


* 


the centers of the bottoms of the cells on the other ſide, and 
not angle upon, or againſt angle; which alſo muſt needs con- 
tribute to the ſtrength and firmneſs of the work. Theſe cells 


8 aud 
With 


the fills with honey for her winter proviſion, and curiouſly cloſes 
themup with covers of wax, that keep the included liquor from 


Id not ſpilling and from external injuries; as Mr, Boyle truly obſerves, 
con Treatiſe of Final Cauſes, p. 169. Another ſort of bee, I have 
mol oblerved, may be called the tree-bee, whoſe induſtry is admi- 
1 Pap rable in making proviſion for her young. Firſt, ſhe digs round 
lathe MF vaults or burrows [Ccuniculi] in a rotten or decayed tree, of a 


e celiſ great length, in them ſhe builds or forms her cylindrical neſt 


re one] or caſes, reſembling cartridges, or a very narrow thimble, only 
empiſſ in proportion longer, of pieces of roſe or other leaves, which 
10 a0 ſhe ſhears off with her mouth, and plaits and joins cloſe toge- 


Ani 
hone 


ther by ſome glutinous ſubſtance. Theſe cates ſhe fills with 
| 2 red pap, of a thinner conſiſtence than an electuary, of no pleas 
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ſant taſte, which where ſhe gathers, I know not: and which is 
moſt remarkable, ſhe forms theſe caſes, and ſtores them with 


much as an egg laid. For on the top of the pap ſhe lays one 
egg, and then cloſes up the veſſel with a cover of leaves, 
The enclos'd egg ſoon becomes an eula, or maggot, which feed- 
ing upon the pap till it comes to its full growth, changes to a 
nympha, and after comes out a bee. Another inſect noted for 
her ſeeming prudence, in making proviſion for the winter, pro- 
poſed by Solomon to the ſluggard for his imitation, is the ant, 
which (as all naturaliſts agree) hoards up grains of corn a- 
gainſt the winter for her fuſtenance: and is reported by ſome 
to+ bite off the germen of them, leſt they ſhould ſprout by the 
moiſtare of the earth, which I look upon as a meer fiction; 
neither fhould I be forward to credit the former relation, were 
it not for the authority of the Scripture, becauſe I could never 
obſerve any ſuch ſtoring up of grain by our country-ants. 
-- Yet there is a quadruped taken notice of even by the yul- 
gar, for laying up in ſtore proviſion for the winter; that is, 
the ſquirrel, whoſe- hoards of nuts are frequently found, and 


pilaged by them. 
The beaver is by credible perſons, eye-wirneſſes, affirm'd 


ſee Mr. Boyle of Final Cauſes, p. 183. 

Beſides theſe I have mention'd, an hundred others may be 
found in books relating eſpecially to phyſic, as, that dogs when 
they are ſick, ſhould vomit themſelves by eating graſs; that 
ſwine ſhould refuſe meat ſo foon as they feel themſelves ill, and 
ſo recover by abſtinence ; that the bird ibis ſnould teach men 


wild goats of Dictamus for drawing out of darts, and healing 
wounds: the ſwallow the ufe of Celandine for repairing fight, 
&c. ibid. Of the truth of which, becanſe I am not fully ſatis 
fied, 1 ſhall make no inference from them. | 

Thirdly, I {ball remark the care that is taken for the pre 


Plin. I. 11. c. 30. 


this proviſion, before ſhe hath any young one hatch'd, or ſo 


to build him houſes for ſhelter, and ſecurity in winter: time: 


- the way of adminiſt ring clyſters, Plin. lib. 8. cap. 27. The 
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ſer vation of the weak, and ſuch as are expoſed to the injuries, 
and preventing the encreaſe of ſuch as are noiſome and hurtful 
for as it is a demonſtration of the divine power and magniſi- 
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cence to create ſuch variety of animals, not only great but ſmall, 


not only ſtrong and courageous, but alſo weak and timorous 3 
ſo is it no loſs argument of his wiſdom to give to theſe means, 


| and the power and ſkill of uſing them, to preſer ve themſelves 


from the violence and injuries of thoſe, That of the weak 


ſome ſhould dig vaults and holes in the earth, as rabbets, to 


ſecure themſelves and their young; others ſhould be arm'd 
with hard ſhells; others with prickles, the reſt that have no 


| ſuch armature; ſhould be endued with great ſwiftneſs of perni- 


city: and not only fo but that ſome alſo have their eyes fo pro- 
minent, as the hare, that they can ſee as well behind as before 
them, that ſo they may have their enemy always in their eye; 
and long, hollow, moveable ears, to receive and convey the leaſt 
found, or that which comes from far, that they be not ſudden- 
ly ſurprized or taken (as they ſay) napping. Moreover, it is 


remarkable, that in this animal, and in the rabbet, the muſcles 
of the loyns and hind-legs are extraordinarily large in propor- 


tion to the reſt of the body, or thoſe of other animals, as 1 
made on purpoſe for ſwiftneſs, that they may be able to eſcape 
the teeth of ſo many enemies as continually purſue and chaſe 


them. Add hereto the length of their hind-legs, which is no 
{mall advantage to them, as is noted by Dame Julan Barns, in 


an ancient dialogue in verſe between the huntſman and his man; 
the man there aſks his maſter what is the reaſon, why the harg 
when ſhe is near ſpent makes up a hill? The maſter anſwers, 


| that nature hath made the hinder-legs of the hare longer than 
the fore-legs; by which means ſhe climbs the hill with much 


more eaſe than the dogs, whoſe legs are of equal length, and 
ſo leaves the dogs behind her, and many times eſcapes away 
clear, and ſa ves her life. This laſt obſervation, I muſt conteſs 
myſeif to have borrowed out of the papers of my honoured 
friend Mr, John Aubrey, which he was pleaſed to gifs me a 
fight of, 
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I might here add much concerning the wiles and rules, ty 
which theſe timid creatures make uſe of to ſave themſelves, Pre 
and eſcape their perſecutors, but that I am ſomewhat diffident day 
of the truth of thoſe {tories and relations, I ſhall only aver what Wh 
myſelf have ſometimes obſerv'd of a duck, when cloſely purs Wit 
ſued by a water- dog; ſhe not only dives to fave herſelf, (which [ 
yet ſhe never does but when driven to an exigent, and juſt rea- dies 
dy to be caught, becauſe it is painful and difficult to her) but not 
when ſhe comes up again, brings not her whole body above was Mt Eno 
ter but only her bill, and part of her head, holding the reſt un- ever 
derneath, that ſo the dog, who the mean time turns round and of p 
looks about him, a not eſpy hers "till ſhe hath recover id that 
breath. X , with 
for 1 


As for ſheep, which have no . weapons or means to 
defend or ſecure themſelves, neither heels to run, nor claws to is en 
dig; they are deliver'd into the hand, and committed to the I ſuch 
care and tuition of man, and ſerving him for divers uſes, are meth 
nouriſhed and protected by him; and ſo enjoying their being muſh 
for a time, by this means propagate and continue their ſpecies: 4 fe! 
ſo that there are none deſtitute of ſome means to preſerve them- ing h 
ſelves, and their kind; and theſe means ſo effectual, that not- kind 
withſtanding all the endeavours and contrivances of man and Fot, 
beaſt to deſtroy them, there is not to this day one ſpecies loſt When 
of ſuch as are mention'd in hiſtories, and conſequently and un- More. 
doubtedly neither of ſuch as were at firſt created. are ea 

Then for birds of prey, and rapacious animals, it is remark-M the r 
able what Ariſtotle obſerves, that they are all ſolitary, and go before 
not in flocks, Tala 53» Ae, No birds of prey are gre- them 


earious. Again, that ſuch creatures do not greatly multiply, Thi 
rav YαE E 0) 6Ary0TXGE TUNTE. They for the moſt part br eeding inſtanc 
and bringing forth but one or two, or at leaſt, a few young ones Juamee 
at once; whereas they that are feeble and ti morous are gene; in the 
rally multiparous; or, if they bring forth but few at once, 8 bis foo 
pigeons, they compenſate that by their often breeding, viz. e- dliſſecte 
very month but two throughout the year; by this means pro- lie dee} 


viding for the continuation of their kind. But for the ſecuri 
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ty of theſe rapacious birds, ĩt is worthy the noting, that becauſe a 
prey is not always ready, but perhaps they may, fail of one ſome 
days; nature hath made them patient of a long inedia, and beſides, 
when they light upon one, they gorge themſelves ſo there- 
with, as to ſuffice for their nouriſhment for a conſiderable time. 
Fourthly, I ſhall note the exact fitneſs of the parts of the bo- 
dies of animals to every one's nature and manner of living. A 
notable inſtance of which we have in the ſwine, a creature well 
known, and therefore what I ſhall obſerve of it is obvious to 
every man, His proper and natural food being chiefly the roots 
of plants, he is provided with a Jong and ſtrong ſnout; long, 
that he might thruſt it to a ſufficient depth into the ground, 
without offence to his eyes; ſtrong and conveniently formed 
for the. rooting and turning up the ground. And beſides, he 
is endued with a notable ſagacity of ſcent, for the finding out 
ſuch roots as are fit for his food. Hence in Italy, the uſual 


method for finding and gathering of trufles, or ſubterraneous 


muſhromes (called by the Italians tartuſali, and in Latin fube- 


ra terrae) is by tying a cord to the hind- leg of a pig, and driv- 


ing him before them into ſuch paſtures as uſually produce that 
kind of muthrome, and obſerving where he ſtops and begins to 
root, and there digging, they are ſure to find a.trufle; which 
when they have taken up, they drive away the pig to ſearch for 
more. Sol have myſelf obſerved, that in paſtures where there 
are earth-nuts to be found up and down in ſeveral patches, tho? 
the roots lie deep in the ground, and the ftalks be dead long 
before and quite gone, the ſwine will by their ſcear eaſily find 
them out, and root only in thoſe places where they grow. 
This rooting of the hog in the earth, calls to mind another 
ſtance of like nature, that is the porpeſſe, which as his Engliſn 
name por peſſe, i. e * porc peſce, imports, reſembles the hog both 
in the ſtrength of his ſnout, and alſo. in the manner of getting 


his food by. rooting. For we found the ſtomach of one we 


diſſected, full of ſand-eels, or launces, which for the moſt part 
lie deep in the ſand, and cannot be gotten but by. rooting or 
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duce, out of Dr. More's Antidote againſt Atheiſm, 1 2 cap in tl 


are outwardly to be ſeen by any that ſhall diligently ſearch for } 


minently conferr'd upon her; for ſhe is very quick of hearing 


digging there. We have ſeen the country people in Cornwall, or 
when the tide was out, to fetch them out of the ſand with or 


jron-hooks thruſt down under them, made for that purpoſe. a d 
Furthermore, That very action for which the ſwine is abo ele 
minated, and look'd upon as an unclean and impure creature, hac 
namely wallowing in the mire, is deſigu'd by nature for a very MW ber 


good end and uſe, viz. not only to cool his body, for the fair | 
water would have done that as well, nay, better, for common. Ing 


Iy the mud and mire in ſummer-time is warm; but alſo to ſuf. 1 
focate and deſtr oy lice, fleas, and other noiſome and importu- A 
{Gal 


nate inſects, that are troubleſome and noxious to him. For the 
ſame reaſon do all the poultry-kind, and divers other birds baſk ing 
themſelves in the duſt in ſymmer-time and hot weather, as 1 


obvious to every one to obſerve. 1995 
2. A ſecond and no leſs remarkable inſtance, I ſhall pro: WF lil 


IO, in a poor and contemptible quadruped, the Mole. 
Firſt of all (faith he) her dwelling being under ground, lowe 


where nothing is to be ſeen, nature bath ſo obſcurely firted her fort] 
With eyes that naturaliſts can ſcarcely agree, whither ſhe hath oy: 
thei 


any fight at all or no. In our obſervation, Moles have per- 
fect eyes, and holes for them through the ſkin, fo that they then 


them; tho! indeed they are exceeding ſmall, not much bigger 
than a great pin's- head.] But for amends, what ſhe is caps. ther 
ble of for her defence and warning of danger, ſhe has very e. 


[doubtleſs her ſubterraneous vaults are like trünks to convey 
any ſound a great way.] And then her ſhort tail and ſhort 
legs, but broad fote-feet armed with ſharp claws, we ſee by 
the event to what purpoſe they are, ſhe ſo ſwiftly working 
herſelf under ground, and making her way lo faſt in the earth, 
as they that behold it cannot but admire it. Her legs there- 
fore are ſhort, that ſhe need dig no more than will ſerve the 
mere thickneſs of her body: and her fore- feet are broad, that 
ihe may ſcoup away much earth at a time; and ſhe has little 
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or no tail, becauſe ſhe courſes it not on the ground like a rat 
or mouſe, but lives under the earth, and is fain to dig herſelf 
a dwelling there; and ſhe making her way through ſo thick an 
element, which will not eaſily yield as the water and air do; it 
had been dangerous to draw ſo long a train behind her; for 
her enemy might fall upon her rear, and fetch her out before 
ſhe had perfected and got full poſſeſſion of her works: which be- 
ing ſo, what more palpable argument of Providence than ſhe ? 

Another inſtance in quadrupeds might be the famandua, or 
Ant- bear, deſcribed by Marcgrave and Piſo, who faith of them, 
that they are night-walkers, and ſeek their food by night. Be- 
ing kept tame, they are fed with fleſh, but it muſt be minced 
{mall, becauſe they have not only a lender and ſharp head and 
ſnout, but alſo a narrow and toothleſs-mouth ; their tongue 
is like a great Jate-ſtring (as big as a gooſe-quill) round, and 
in the greater kind (for there are two ſpecies) more than two 
foot long, and therefore lies doubled in a channel between the 
lower parts of the cheeks, This when hungry they thruſt 
forth, being well moiſten'd, and lay upon the trunks of trees, 
and when it is cover'd with ants, ſuddenly draw it back into 
their month ; if the ants lie ſo deep that they cannot come at 
them, they dig pp the earth with their long and ſtrong claws; 
wherewith for that purpoſe their fore- feet are armed, So we 
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| ſee how their parts are fitted for this kind of diet, and no o- 


ther; for the catching of it, and for the eating of it, it requir- 
ing no comminution by the teeth, as appears alfo in the cha- 
maclion, which is another quadruped that imitates the faman- 
dua in this property of darting out the tongue to a great length, 
with wonderful celerity; and for the ſame purpoſe too of catch- 
ing of inſects. N 

Beſides theſe quadrupeds, there are a whole genus of birds, 
called Picii Marcii, or Woodpeckers, that in like manner have 
a tongue which they can ſhoot forth to a very great length, 
ending in a ſharp ſtiff bony rib, dented on each fide; and at 
pleaſure thruſt it deep into the holes, clefts, and crannies of trees 
to ſtab and draw out ci, or any other inſets lurking there, as 

14 


Sa 
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alſo into ant-hills, to ſtrike and fetch out the ants and theit 
eggs. Moreover, they have ſhort, but very ſtrong legs, and 
their toes ſtand two forwards, two backwards, which diſpoſiti- 
on (as Aldrovandus well notes) nature, or rather the wiſdom 
of the Creator, hath granted to woodpeckers, becauſe it is very 
convenient for the climbling of trees, to which alſo conduces 
the ſtiffneſs of the feathers of their tails, and their bending dowu- 
ward, whereby they are fitted ro ſerve as a prop for them to 
Jean upon, and bear up their bodies. As for the chamaclion, he 
imitates the Woodſpite, not only in the make, motion, and uſe 
of his tongue for ſtriking ants, flies, and other infects ; but al. 
ſo in the ſite of his toes, whereby he is wonderfully qualified 
to run upon trees, which he doth with that ſwiftneſs, that one 
would think he flew, whereas upon the ground he walks very 
clumſily and ridiculouſly. A full deſcription of the outward 
and inward parts of this animal, may be ſeen at the end of Pe- 
narolus's - Ob/ervat, It is to be noted, that the chamaelion, 
though he hath teeth, uſes them not for chewing his Prey, but 
Jwallows it immediately. 

J ſhall add two inſtances more in birds, and thoſe are, 

1. The Swallow; whoſe proper food is ſmall beetles, and o- 
ther inſeQs flying about in the air; as we have found by dif; 
ſecting the ſlomachs both of old ones and peſtlings: which is 
wondertully fitted for the catching of theſe animalcules; for ihe 
hath long wings, and a forked tail, and ſmall feet, whereby ſhe 
is as it were made for ſwift flight, and enabled to continue long 
upon the wing, .and to turn very nimbly in the air: and ſhe 
hath alſo an extraordinary wide mouth, ſo that 'tis very hard 
for any inſect that comes in her way to eſcape her. It is thought 
| to be a ſign of rain, when this bird flies low near to the ground; 
in which there may be ſome truth; becauſe the iuſects which 
ſhe hunts may at ſuch times, when the ſuperior air is charged 
with yapours, have a ſenſe of it, and deſcend near the earth, 
Hence, when there are no more, inſects in the air, as in winter 
time, thoſe birds do either abſcond, or betake chemlel ves into 


hot countries. 45 | 
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© 2, Te eds or douchers, or loons, whoſe bodies are ad- 
mirably fitted and conformed for diving under water; being 
covered with a very thick plumage; and the ſuperficies of their 
feathers ſo ſmooth and ſlippery, that the water cannot pene- 
trate and moiſten them: whereby their bodies are defended 
from the cold, the water being kept at a diſtance ; and ſo poiſ- 
ed that by a light impuſe they may eaſiy aſcend in it. Then 
their feet are ſituate in the hindmoſt part of their body, 
whereby they are enabled, ſhooting their feet backwards, and 
ſtriking the water upwards, to plunge themſelves down into it 
with great facility, and likewiſe to move forwards therein. 
Then their legs are made flat and broad, and their feet cloven 
into toes with appendant membranes on each fide; by which 
configuration they eaſily cut the water, and are drawn for- 
ward, and ſo take their ſtroke backwards; and beſides, I con- 
ceive, that by means of this figure, their feet being mov'd to 
the right and left-hand, ſerve them as a rudder to enable them 
to turn under water: For ſome (conceive, that they ſwim eaſi- 
er under water than they do above it. How they raiſe them- 
ſelves up again, whether their bodies emerge of themſelves by 
their lightneſs, or whether by ſtriking againſt the bottom, in 
| manner of a leap, or by ſome peculiar motion of their legs, I 
cannot determine; that they dive to the bottom 1s clear, for 
chat in the ſtomachs both of the greater and leſſer kinds we 
found graſs and other weeds; and in the lefler kind nothing 
elſe; though both prey upon fiſh. Their bills alſo are made 
ſtreight and ſharp for the eaſier cutting of the water, and ſtrik- 
ing their prey. Could we ſee the motions of their Jegs and 
feet in the water, then we ſhould better comprehend how they 
aſcend, deſcend, and move to and fro; and diſcern how wiſely 
and artificially. their members are forined and adapted to thoſe 
ules. 

II. In birds, all the members are moſt exactly fitted for the 
uſe of flying. Firſt, The muſcles which ſer ve to move the 
wings are the greateſt and ſtrongeſt, becauſe much force is re- 
quired to the agitation of them; the underſide of them is alſo 
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made coticave, and the upper convex, that they may be eaſily 
Jifted up, and more ſtrongly beat the air, which by this means 
doth more reſiſt the deſcent of their body downward. Then 
| the trunk of their body doth ſomewhat reſemble the hull of a 
ſhip; the head, the prow, which is for the moſt part ſmall, 
that ic may the more eaſily cut the air, and make way for 
their bodies; the train ſerves to ſteer, govern, and direct their 
flight; and however it may be held ered in their ſtanding or 
walking, yet it is directed to lie almoſt in the fame plain with 
their backs, or rather a little inclining, when they fly. That 
the train ſerves to ſteer and direct their flight; and turn their 
bodies like the rudder of a ſhip, is evident in the kite, who by 
a light turning of his train, moves his body which way he 
pleaſes. * lidem yidentur artem gubernandi docuiſſe caudae 
** flexibus, in coelo monſtrante natura quod opus eſſet in pro- 
©« fando,” Plin. lib. 10. cap. 10. They ſeem to have taught men 
©the art of ſtecring a ſhip by the flexures of their tails; na 
© ture ſhewing in the air what was needful to be done in the 
deep.“ And *tis notable that Ariſtotle truly obſerves, that WM the! 
whole-footed birds, and thoſe that have long legs, have for the ¶ whic 
moſt part ſhort tails; and therefore whilſt they fly do not, at MW turni 
others, draw them up to their bellies, but ſtretch them little 
length backwards, that they may ſerve to ſteer and guide them i there 
inſtead of tails. Neither doth the tail ſer ve only to direct and Minund 
govern the flight, but alſo partly to ſupport the body and keep MW ſtron, 
it even, wherefore, when ſpread, it lies parallel to the hot: and a 
20on, and itands not perpendicular to it, as fiſhes do. Hence an un 
birds that have no tails, as ſome ſorts of co/ymbi, or duckers,Minto, i 
fly very inconveniently with their bodies almoſt erect, | it is fi 
Io this I ſhall add further, that the bodies of birds are ſmal i cauſe 
in compariſon of quadrupeds, that they may more caſily be ſup:¶ would 
ported in the air during their flight; which is a great argument bath r 
of wiſdom and deſign: elſe why ſhould not we ſee ſpecies ol More 
pegaſi, or flying horſes, of griffins, of harpies, and an hundredMhe bo 
more, which might make a ſhift to live well enough, not with · receive 
ſtanding they could make no al of their Wings, Beſides, theit Cilitath 


1 
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bodies are not only ſmall, but of a broad figure, that the alt 
may more reſiſt their deſcents, they are alſo hollow and light; 


nay, their very bones are light: for tha? thoſe of the legs and 
wings are ſolid and firm, yet have they ample cavities, by Which 
| means they become more rigid and ſtiff; it being demonſtrable, 


that a hollow body is more ſtiff and inflexible than a folid ong 
of equal ſubſtance and matter. Then the feathers are very 
light, yet their ſhafts hard and ſtiff, as being either empty or 


filled with a light and ſpongy ſubſtance; and their webs are - 


not made of continued membranes, for then had a rupture by 
any accident been made in them, it could not have been con- 


ſolidated, but af two ſeries of numerous plumulae, or contigu- 


ous filaments, furniſhed all along with hooks on each fide, 
whereby catching hold on one another, they tick faſt toge· 
ther; ſo that when they are ruffled or diſcompoſed, the bird 
with her bill can eaſily preen them, and reduce them to their 
due poſition again. And for their firmer coheſion, the wiſe 
and bountiful Author of Nature hath provided and placed on 
the rump two glandules, having their excretory veſſels, round 
which grow feathers in form of a pencil, to which the bird 
turning her head, catches hold upon them with her bill, anda 
little compreſſing the glandules, ſqueezes out and brings away 
therewith an oily pap or liniment, moſt fit and proper for the 


F jnunction of the feathers, and cauſing their little filaments more 
ſtrongly to cohere. And is not this ſtrange and admirable, 


and argumentative of Providence, that there ſhould be ſuch 
an unguent or pap prepared, ſuch an open veſſel to excern it 
into, to receive and retain it; that the bird ſhould know where 
It is ſituate, and how, and to what purpoſe to uſe it? And be- 
cauſe the bird is to live many years, and the feathers in time 
would, and muſt neceſſarily be worn and ſhattered, Nature 
hath made proviſion for the caſting and renewing them yearly. | 
Moreover, thoſe large bladders or membranes, extending to 
the bottoms of the bellies of birds, into which the breath is 
received, conduce much to the alleviating of the body, and fa- 


dilitating the flight, For the air received into theſe bladders, 


ESE — * 
5 ts 2 2 . > - - SIG. IVE SS 5 
VE - — CD; _ SS ere * LE © 5 
»'w A —— ca ety ˙ *²ꝛ i ome: ” : J 
rs - I CIS IE =» — , 1 
* 
. by . 8 —— 1 CA tk. 
* 4 2 * a — * _ a 82 * 
* 
* 
: 


Ay 2 


, 
6 * 
N 
* 
bis 
o 
* 


9 Taz WISDOM or G0 


Part l. 


is by the heat of the body extended into twice or thrice the © 
dimenſions of the external, and ſo muſt needs add a lightneſs to of: 
the body. And the bird when ſhe would deſcend, may either "oP 
compreſs this air by the muſcles of the abdomen, or perſpire as TY 
much of it as may enable her to deſcend ſwifter or ſlower as me 
ſhe pleaſes. I might add the uſe of the feathers in cheriſhghg 85 
and keeping of the body warm; which, the creature being of ges 
ſmall bulk muſt needs ſtand in great ſtead againſt the rigour of I g. 
the cold. And for this reaſon we ſee that water-fowls, which I 
were to ſwim, and ſit long upon the cold water, have their fea left 
thers very thick ſet upon their breaſt and bellies, and beſides a bod 
plentiful down there growing, to fence againſt the cold of the bod 
water, and to keep off its immediate contact. hs 
That the rails of all birds in general do not conduce to cha regal 


turning to the right and left, according to the common opini. Tr 
on, but rather for their aſcent and deſcent, ſome modern phi- 
loſophers have obſerved and proved by experiment ; for that Glhes 


if you pluck off, for inſtance, a pigeon's tail, ſhe will neverthe: "MEN 
leſs with equal, facility turn to and fro: which upon ſecond} VID 
thoughts, and further - conſideration, I grant to be true, in partly 
birds whoſe tails are pointed, and end in a right line: but in necef 
thoſe that have forked tails, autopſy convinceth us, that it hath Hof the 
this uſe; and therefore they pronounce too boldly of all in 


general. For it is manifeſt to fight, that rhe fork'd-tail'd kite, 
by turning her train ſide- ways, eleyating one horn, and deprek 
ſing the other, turns her whole body. And doubtleſs the tai 
has the ſame uſe in ſwallows, who make the moſt ſudden turns 
in the air of any birds, and have all of them forked tails. - 
III. As for Fiſhes, their bodies are long and ſlender, or elle 
thin for the moſt part, for their more caly ſwimming and di: 
viding the water. The wind-bladder wherewith moſt of them 
are furniſhed, ſer ves to poiſe their bodies, and keep them equi- 
ponderant to the water, which elſe would ſink to the bottom, 
and lie grovelling there, as hath by breaking the bladder, been 
_ experimentally found. By the contraction and dilatation of this 
bladder, they are able to raiſe or fink themſelves at pleaſure, 
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the and continue in what depth-of water they liſt. The fins made 
S 10 i of oriſly ſpokes or rays connected by membranes, ſo that they 
ner may be contracted or extended like womens fans, and furniſh- 
- © WH &d with muſcles for motion, ſerve partly for progreſſion, but 
3 Wl chiefly to hold the body upright; which appears in that when 
fig they are cut off, it wavers to and fro, and ſo ſoon as the fiſh 
dies, the belly turns upwards, The great ſtrength by which 
fiſhes dart themſelves forward with an incredible celerity, like 
an arrow out of a bow, lies in their tails, their fins mean time, 
Jeſt they ſhould retard their motion, being held cloſe to their 
bodies. And therefore almoſt the whole muſculous fleſh of the 
body is beſtow'd upon the tail and back, and ſer ves for the vi- 
bration of the tail, the heavineſs and corpulency of the water 
requiring a great force to divide it, 
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the tail hath a different poſition from what it hath in all other 
fiſhes ; for whereas in theſe it is erected perpendicular to the 
horizon, in them it lies parallel thereto, partly to ſupply the 
uſe of the hinder pair of fins which theſe creatures lack, and 
partly to raiſe and depreſs the body at pleaſure. For it being 
neceſſary that theſe fiſhes ſhould frequently aſcend to the top 


fiting and convenient, that they ſhould be provided with an or- 
gan to facilitate their aſcent and deſcent as they had occaſion, 
And as for their turning of their bodies in the water, they 
muſt perform that as birds do, by the motion of one 'of their 
fins, while the other is quieſcent, It is no leſs remarkable in 
them, that their whole body is encompaſſed round with a co- 
ous far, which our fiſhermen call the blubber, of a great 
thickneſs ; which ſerves partly to poize their bodies, and ren- 
er them equiponderant to the water; partly to keep off the 
rater at ſome diſtance from the blood, the immediate contact 
ttom, u hereof would be apt to chill it; and partly alſo for the ſame 
been uſe that cloaths ſerve us, to keep the filh warm, by reflecting 
f chirhe hot ſteams of the body, and fo redoubling the heat, as we 


(ure, | e * Bulluae marinae. 
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In Cetaceous fiſhes; or as the Latins call them, * ſea- beaſts, 


of the water to breathe, or take in and let out the air, it was 


% 
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Have before noted. For we ſee, by experience, that fat bodies ¶ to 
ne nothing near fo ſenſible of the cold as Jean. And I hate en 
obſerved fat hogs to have lain abroad in the open air, upon gr 
. he cold ground in winter-tiights, whereas the lean ones have fff be 

been glad to creep into their cotes, and lie upon heaps to "On ſig 


© - themſelves warm. out 


I might here take notice of thoſe amphibious creatures, 
which we may call Aquatic Quadrupeds (though one of then 
there is that hath but two feet, viz. the manati, or fea-conj 


the beaver, the otter, the pheca, or ſea-calf, the water-rat 
.and the frog, the toes of whoſe feet are Joined by membranes, Wl crea 
as in water-fowls, for ſwimming; and who have very {mall ears, 92 © 
and ear-holes, as the cetaceous fiſhes ws for hearing in the 
water. | Suck 
Too this head belongs the adapting of the parts that miniſter ¶ rous 
to generation in the ſexes one to another; and in creatures tha tbat 
nouriſh their young with milk, the nipples of the breaſt to the holds 
mouth and organs of ſuction; which he muſt needs be wilfullyMthat | 
blind and void of ſenſe, that either diſcerns not, or denies to be that 
intended and made one for the other. That the nipples ſhould {W/ous, 
be made ſpongy, and with ſuch perforations, as to admit paſſage ¶ ſuch; 
to the milk, when drawn, otherwiſe to retain it; and the teeth to {tr 
of the young either not ſprung, or ſo ſoft and tender as not to men 
hurt the nipples of the dam, are effects and arguments of pro- To 
vidence and deſign. their 
A more full deſeription of the dronſta and nipples] meet with f the 
in a book of that ingenions anatomiſt and phyſician, Antonius 
Nuck, intitled, Adenographia Curio/a, cap, 2. He makes the All an 
breaſts to be nothing but glandules of that ſort they call con-Which 
glomeratae, made up of an infinite number of little knots o, not 
kernels, each whereof hath its excretory veſſel, or lactiferouſure m 
duct; three or four, or five of theſe preſently meet, and join eet, y. 
into one {mall trunk; in like manner do the adjacent glandule r inde: 
meet and unite; ſeveral of theſe leſſer trunks or branches con- f what 
curring, make up an excretory veſſel of a notable bigneſs, like n even 
to that of the Pancreas, but not fo long, yet ſufficiently large, hich is 


* 
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et, 
dig to receive and retain a good quantity of milk ; which before it 
have enters the nipple is again contracted, and ſtraiten'd to that des 
pon gree, that it will ſearee admit of a ſmall briſtle. Who now can 
bare be ſo impudent as to deny, that all this was contrived and de- 
ceep WM figned purpoſely, to retain the milk, that it ſhonld. not flow 
out of itſelf, but eaſily be drawn out by preflure and ſuction; 
ares, or to affirm that this fell out accidentally, than which there 
hem could not have been a more ingenious contrivance for the uſe 
cow Wl to which it is employed, invented by the wit of man. 
ral, To this head of the fitneſs of the parts of the body to the 
anes, WM creature's nature and manner of living, belongs that obſervatiy 


/ 


Jon of Ariſtotle, 
| Tov 0evitwy e o tes xa u cegre pA FUITH, 

Such birds as have crooked beaks and talons, are all carni vo- 

rous; and fo of quadrupeds, gοα . carnivora omnia. All 

that have ſerrate teeth, are carnivorous. This obſervation 


ears, 
1 he 


niſter] 
s that 


o the holds true concerning all European birds, but I know not but 
Ifully that parrots may be an exception to it. Yet it is remarkable, 
to be that ſuch birds as are carnivorous have no gizzard, or muſcus 
hould{W/ous, but a membranous ſtomach, that kind of food needing n 

age ſuch grinding or comminution as ſeeds do, but being torn in- 


ceeth io ſtrings or ſmall flakes by the beak 8 be eaſtly concocted by 
not ti membranous ſtomach. 


pro To the fitneſs of all the parts and members of animals to 


| their reſpective uſes, may alſo be referred another obſervation 
t with! the ſame Ariltotle, 125 
tonius avra 70 S dę r ie Toda» | . 
es the ll animals have even feet, not more on one fide PU ating 
Il con nich if they had, would either hinder their walking, or hang 
21s off), not only uſeleſs, but alſo burdenſome. For tho? a crea- 
terouhure might make a limping ſhift to hop, ſuppoſe with three 
d joiner, yet nothing ſo conveniently or ſteddily to walk, or run, 
adulefer indeed to ſtand, So that we ſee nature hath made choice 
s eon · f what is moſt fit, proper and uſeful, They have alſo not only 
8, likehn even number of feet, anſwering by pairs one to another, 
large hich is as well decent as convenient, but thoſe too of an equal 


— 
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length, I mean the ſeveral pairs; whereas were thoſe on one M o! 
fide longer than they on the other, it would have cauſed an in- ¶ fr 
convenient halting or limping in their going. ve 

I ſhall mention but one more obſervation of Ariſtotle, that el: 
is, Hubs pv Sd, there is no creature only volatile, or no fly- WM no 
ing animal, but hath feet as well as wings, a power of walking WW tec 
or creeping upon the earth; becauſe there is no food, or at th< 
Jeaſt not ſufficient food for them to be had always in the air; r leg 


if in hot countries we may ſuppoſe there is, the air being never Ml for 
without ſtore of inſects flying about in it, yet could ſuch birds WW nec 
take no reſt, for having no feet, they could not perch upon cru 
trees, and if they ſhould alight upon the ground, they cou dri. 
by no means raiſe themſelves any more, as we ſee thoſe birds and 
which have but ſhort feet, as the ſwift and martinet with diff. whi 
culty do. Beſides, they would want means of breeding, having legs 
no where to lay their eggs, to fit, hatch, or brood their young WM thoſ 
As for the ſtory of the manucodiata, or bird of paradiſe, which have 
in the former ages was generally received and accepted fot 1 
true, even by the learned, it is now diſcover'd to be a fab ſpeci 
and rejected and exploded by all men: thoſe birds being ve neck 


known to have legs and feet as well as others, and thoſe nu becat 
ſhort, ſmall, nor. feeble ones, but ſufficiently great and ſtrong it car 
and arm'd with crooked talons, as being the members of birußß mere 
of prey. heads 
It is alſo very remarkable, that all lying in ſects ſhould 10 co gethe 
vered with ſhelly ſcales, like armour, partly to ſecure then muſcl 
from external violence, from injuries by blows and preſſures the n- 
partly to defend their tender muſcles from the heat of the ſun of a g 
beams, which would be apt to parch and dry them up, being off gain a 
ſmall bulk; partly alſo to reſtrain the ſpirits, and to preveſ head ( 
their evaporation. ened 
I ſhall now add another inſtance of the wiſdom of natur which 
or rather the God of nature, in adapting the parts of the ſau in that 
animal one to another, and that is the proportioning the lengiſ gar by 


of the neck to that of the legs. For, ſeeing terreſtrial It is a 
mals, as well birds as quadrupeds, are endued with legs, Which 
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on which they ſtand, and wherewith they transfer themſelves 


from place to place, to gather their food, and for other con- 


veniences of life, and ſo the trunk of their body muſt needs be 
elevated above the ſuperficies of the earth, ſo that they could 
not conveniently either gather their food or drink, if they wats 


ted their neck, therefore nature hath not only furniſhed them 


therewith, but with ſuch an one as is commenſurable to their 
legs, except here the elephant, which hath indeed a ſhort neck, 
for the exceſſive weight of his head and teeth, which to a long 
neck would have been unſupportable, but is provided with a 
crunk, wherewith, as with a hand, he takes up his food and 
drink, and brings it to his mouth. I ſay, the necks of birds 
and quadrupeds are commenſurate to their legs, ſo that they 
which have long legs have long necks, and they that have ſhort 
legs, ſhort ones, as is feen in the crocodile, and all lizards ; and 
thoſe that have no legs, as they do not want necks, ſo neither 
have they any, as fiſhes, 

This equality between the length of the legs and neck, is e- 
ſpecially ſeen in beaſts that feed conſtantly upon graſs, whoſe 
necks and legs are always very near equal; very near, I ſay, 
becauſe the neck muſt neceſſarily have ſome advantage, in that 
it cannot hang perpendicularly down, but muſt incline a little: 
mereover, becauſe this ſort of creatures muſt needs hold their 


| heads down in an inclining poſture, for a conſiderable time to- 


gether, which would be very laborious and painful for the 
muſcles; therefore on each fide the ridge of the vertebres of 
the neck, nature hath placed an 47wporr;, or nervous ligament 
of a great thickneſs and ſtrength, apt to ſtretch and ſhrink a- 
gain as need requires, and void of ſenſe, extending from the 
head (to which, and the next vertebres of the neck, it is faſt- 
enced at that end) to the middle vertebres of the back (to 
which it is knit at the other) to aſſiſt them to ſupport the head 
iu that poſture, which aponeurofis is taken notice of by the vul- 
gar by the name of Fixfax, or Pack-wax, or H/hit-leather. 
It is alſo very obſervable in fowls that wade in the water, 
Which having long legs, have alſo necks anſwerably long: on- 
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ly in theſe two there is an exception, exceeding worthy to be t 
noted; for ſome water-fowl, which are palmipeds, or whole p 
footed, have very long necks, and yet bur ſhort legs, as ſwans a 
and geeſe, and ſome Indian birds; wherein we way obſerve the 2 
admirable providence of nature. For ſuch birds as were to el 


fearch and gather their food, whether herbs or infects, in the WM d 
bottom of pools and deep waters, have long necks for that re 
purpoſe, though their legs, as is moſt convenient for ſwim- WM th 
ing, be but ſhort, Whereas there are no land-fowls to be ſeen WM in 
with ſhort legs, and tong necks, but all have their necks in thi 
length commenſurate to their legs. This inſtance is the more det 
conſiderable, becauſe the atheiſts uſual flam will not help them WW the 
out. For (ſay they) there were many animals of difproporti- can 
onate parts, and of abſurd and uncouth ſhapes. produced at of 
firſt in the infancy of the world; but becauſe they eould nat all! 
gather their food, or perform other functions neceffary to ficar 


maintain life, they ſoon periſhed, and were loſt again. For I 
theſe birds, we ſee, can gather their food upon land conveni- WM grea 
ently enough, notwithſtanding the length of their necks. For I figni 
example, geeſe graze upon commons, and can feed cheinſelves if as is 
fat upon land: yet is there not one Jand-bird, which hath ns Wl ſpenc 
neck thus diſproportionate to its legs; nor one water one nei O 
ther, but ſuch as are deſtined by nature in ſuch manner as we Weed ir 
have mentioned to ſearch and gather their food. For nature vere 
makes not a long neck to no purpoſe. but ef 

Laſtly, Another argument of providence and counſel relat : ¶ thoſe 


fog to animals, is the various kinds of voices the fame animal To 
uſes on divers occaſions, and to different purpoſes. Hen · bird ¶NAnutid 
for example, have a peculiar ſort of voice when they would! this 
call the male; which is fo eminent in quails, that it is taken of ho! 
notice of by men, who by counterfeiting this voice with melting 
quail-pipe, eafily draw the cocks into their ſnares. The com-JWnento: 
mon hen, all the while ſhe is broody, fits, and leads her chiciink c 
ens, uſes a yoice which we call clocking, Another ſhe em conti 
ploys when the calls her chickens to partake of any food ſhq*rumen 
hath found for them; upon hearing whereof they ſpeedily tupeing ty 
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to her. Another when upon ſight of a bird of prey, or ap- 
prehenſion of any danger, ſhe would fcare them, bidding them, 

as it were to ſhift for themſelves, whereupon they ſpeedily run 
away, and ſeek ſhelter among buſhes, or in the thick graſs, or 
elſewhere diſperſing themſelves far and wide. Fheſe actions 

do indeed neceſſarily infer knowledge and intention of, and di- 
rection to the ends and uſes to which they fer ve, not in the birds 
| themſelves, but in a faperior agent, who hath put an inſtin@ 

in them of uſing ſuch a voice upon fuch an occafion ; and in 
the young of doing that upon hearing of it, which by Provis ” 
dence was intended. Other voices ſhe hath when angry, when 
ſhe hath laid an egg, when in pain, or great fear, all ſignift> 
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cant, which may more eaſily be accounted for, as being effects 
of the ſeveral paſſions of anger, grief, fear, joy; which yet are A 
all argumentative of Providence, intending their ſeveral ſigni- bl 
ficatians and uſes, 3 7 
I might alſo inſtance in quadrupeds; ſome of which have as | 
great a diverſity of voices as hens themſelves: and all of them + 
| ſignificant, for example, that common domeſtic animal the cat, 5 
as is obvious to every one to obſer ve, and therefore I ſhall not HM 
ſpend time to mention particulars, [0 
Object. But againſt the uſes of ſeveral bod! es J have inſtan» 218 
s weed in, that refer to man, it may be objected that theſe uſes 11 
ature ¶ vere not deſigned by Nature in the formation of the things; HY 
but that the things were by the wit of man accommodated to ff 
relat-I thoſe uſes, * 


nim To which I anſwer, with Dr. More, | in the appendix to his 
birds Antidote againſt Atheiſm, that the ſeveral uſeful dependencies 
would of this kind, (viz. of Stones, Timber, and Metals, for building 
taken of houſes or ſhips, the Magnet for navigation, &c. fire for 
vith melting of metals, and forging of inſtruments for the purpoſes 
» com-MWncntioned) we only find, not make them. For whether we 
 chicbink of it or no, it is, for example, manifeſt, that fuel is good 


5 


e em- continue fire, and fire to melt metals, and metals to make in- 1 
od fue truments to build ſhips and houſes, and fo on. Wherefore it "4d 
ty tu deing true, that there is ſuch a ſubordinate uſefulneſs in the 1 
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things themſelves that are made to our hand, it is but reaſon in | 
us to impute it to ſuch a cauſe as was aware of the uſefulneſs WM | 
and ſer viceableneſs of its own works, To which I ſhall add, f 
that ſince we find materials ſo fit to ſerve all the neceſſities and yn 
conveniencies, and to exerciſe and employ the wit of an intelli- 8 
gent and active Being, and ſince there is ſuch an one created : 


that is endued with {kill and ability to uſe them, and which by 
their help is enabled to rule over and ſubdue all inferior crea- 82 
tures, but without them had been left neceſſitous, helpleſs, and 
obnoxious to injuries above any other; and fince the omniſci- 
ent Creator could not but know all the uſes, to which they 
might and would be employed by man, to them that acknow- 
ledge the being of a Deity, it is little leſs than a demonſtrati- 
on, that they were created intent, I do not ſay only, for 
thoſe uſes, 

Methinks, by all this proviſion for the uſe and-ſervice of 
man, the Almighty interpretatively ſpeaks to him in this man- 
ner: 1 have now placed thee in a ſpacious and well-furniſhed 
world, I have endued thee with an ability of underſtanding 
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what is beautiful and proportionable, and have made that and 

Which is ſo, agreeable and delightful to thee ; I have provided ſee 
thee with materials whereon to exerciſe and employ. thy art and thy 

ſtrength: I have given thee an excellent inſtrument, the hand, "vg 

accommodated to make uſe of them all; I have diſtinguiſhed defer 

the earth into hills and valleys, and ics and meadows, and well. 

woods; all theſe parts capable of culture and improvement by Magn 
thy induſtry; I have committed to thee for thy aſſiſtance in ful Pe 

thy labours of plowing, and carrying, and travel, the laboriom ublic 

ox, the patient aſs, and the ſtrong and ſerviceable horſe: | the ſc 

have created a multitude of ſeeds for thee to make choice and ac 
out of them, of what is moſt pleaſant for thy taſte, and of mol ing ſtr 

wholeſome and plentiful nouriſhment; I have alſo made great for th 

variety of trees, bearing fruit both for food and phyſic, thoſe Py | 

too capable of being e and improved by tranſplautat , tor 

on, ſtercoration, inciſion, pruning, watering, and other arti pp 

ces; in 


and devices. I ill and manure thy fields, ſow them with thy 
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ſeeds, extirpate noxious and unprofitable herbs, guard them 

0 from the invaſions and ſpoil of beaſts, clear and fence in thy 
* meadows and paſtures; dreſs and prune thy vines, and ſo rank 
i and diſpoſe them as is moſt ſuitable to the climate; plant thee 
4 orchards with all ſorts of fruit trees, in ſuch order as may be 
N moſt beautiful to the eye, and moſt comprehenſive of plants: 
J gardens for culinary herbs, and all kinds of ſalletting; for de- 
* lectable flowers, to gratify the eye with their agreeable colours 
ei. aud figures, and thy ſcent with their fragrant odours; for odo- 
hey riferous and evergreen ſhrubs and /ufrurtices; for exotic and 
OW- medicinal plants of all forts, and diſpoſe them in that comely 
„order, as may be both pleaſant to behold, and commodious for 
"x | acceſs. I have furniſhed thee with all naterials for building, 
as ſtone, and timber, and ſlate and lime, and clay and earth, 
_ whereof to make bricks and tiles, deck and beſpangle the coun- 
82 try with houſes and villages convenient for thy habitation, pro- 
Figs vided with out-houſes and ſtables for the harbouring and ſhel- 


ter of thy cattle, with barns and granaries for the reception 
and cuſtody, and ſtoring up thy corn and fruits. I have made 
thee a ſociable creature, Zo roarumer, for the improvement of 
thy underſtanding by conference, and communication of obſer- 


ding 
that 
vided 


Wl rations and experiments; for mutual help, and aſſiſtance, and 
a Ne defence; build thee large towns and cities with ſtreight and 
© 5 well-pay'd ſtreets, and elegant rows of houſes, adorned with 
4 Fo magnificent temples for my honour and worſhip, with beauti- 
8 s ful palaces for thy princes and grandees, with ſtately halls for 
oe public meetings of the citizens and their ſeveral companies, and 
ſe: | the ſeſſions of the courts of judicature, beſides public porticos 
1 and aquaeducts. J have implanted in thy nature a deſire of ſee- 


ing ſtrange and foreign, and finding out unknown countries, 
for the improvement and advance of thy knowledge in geogra- 
phy, by obſerving the bays and creeks, and havens and pro- 
montories, the out-lets of rivers, the ſituation of the maritime 
owns and cities, the longitude and latitude, &c. of thoſe pla- 
ces; in politics, by noting their government, their manners, 
aws, and con their diet, and medicine, their trade and 
G 3 | 
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manufactures, their houſes and buildings, their exerciſes and * 
ſports, &c. in phyſiology, or natural hiſtory, by ſearching out rl 
their natural rarities, the productions both of land and water, 
what ſpecies of animals, plants, and minerals, of fruits and drugs ul 
are to be found there, what commodities for bartering and pet: a. 
mutation, whereby thou may'ſt be enabled to make large ad- ed 
ditions to natural hiſtory, to advance thoſe other ſciences, and 8 
to benefit and enrich thy country by increaſe of its trade and 25 
merchandize: J have given thee timber and iron to build the 5 
hulls of ſhips, tall trees for maſts, flax and hemp for ſails, ca | 
bles and cordage for rigging. I havearmed thee with courage Fr 
and hardineſs to attempt the ſeas, and traverſe the ſpacious ble 
plains of that liquid element; I have afliſted thee with a com 5 
paſs, to direct thy courſe when thou ſhalt be out of all ken of | J 


land, and have nothing in view but ſky and water. Go hithet LE 
for the purpoſes before mentioned, and bring home what may ds 
be uſeful and beneficial to thy country in general, or thyſel ry b 
in particular. ber 
wh 1 e myſelf, that the bountiful and gracious Autho! all h 
of man's being and faculties, and all things etſe, delights in the bord. 
beauty of his creation, and is well pleaſed with the induſtry of i bim. 
man, in adorning the earth with beautiful cities and caſtles, wi and v 
pleaſant villages, and country-houſes, with regular gardens an veſſel 
orchards, and plantations « of all forts of ſhrubs, and herbs, and put 5 
Fruits, for meat, medicine, or moderate delight, with ſhadfW with: 
woods and graves, and walks ſet with rows of elegant trees; 


with paſtures cloathed with flocks, and valleys covered ovet 3 
with corn,” and meadows burthened with graſs, and whates and a 
ver elſe differenceth a civil and well cultivated region, from yity (f 
* and deſolate wilderneſs. to thot 
If a country thus planted and adorn'd, hw poliſhed ad the "= 
Mines; thus improved to the height by all manner of culture per- wa 
for the ſupport and ſuſteuance, and convenient entertainment e 
of innumerable multitudes of people, be not to be preferred be- worthy 
fore a barbarous and inhoſpitable Scythia, withour houſes, with: of his 


out plantations, without cor n- fields or ee where che 


* 


= | 
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an roving hords of the ſavage and truculent inhabitants, transfer 
* themſelves from place to place in waggons, as they can ſind 
ter. paſture and forage for their cattle, and live upon milk, and 
K's fleſh roaſted in the ſun, at the pommels of their ſaddles; or 
| a rude and unpoliſhed America, peopled with flothfal and nak- 
50 ed Indians, inſtead of well-built houſes, living in pitiful huts 
_ and cabbins, made of poles ſet endways; then ſurely the brute 
- beaſts condition, and manner of living, to which, what we have 
+ mention'd doth nearly approach, is ro be eſteem'd better than 
man's, and wit and reaſon was in vain beſtowed on him. 
OY Laſtly, I might draw an argument of the admirable art and 
"20" WY {kill of the Creator and Compoſer of them, from the incredi- 
e ble ſmallneſs of ſome of thoſe natural and enlivened machines, 
n the bodies of animals, 
n Any work of art of extraordinary fineneſs and ſubtelty, be 
ehet i it but a ſmall engine or movement, or a curious car ved or turn- 
ma ed work of i ivory or metals, ſuch as thoſe cups turned of ivo- 
ylel ry by Oſwaldus Nerlinger of Suevia, mention'd by Joan. Fa- | 
ber in his expoſitions of Recchus his Mexican animals, which 
chor an bad the perfect form of cups, and were gilt with a golden 
the border about the brim, of that wonderful ſmallneſs, that Faber 
Y ol bimſelf put a thouſand of them into an excavated pepper- corn; 
with and when he was weary of the work, and yet had not filled the 
$ 200 BY veſſel, his friend, John Carlus Schad, that ſhewed them him, 
, and put in four hundred more. Any ſuch work; I ſay, is beheld 
hadi with admiration, and purchaſed at a great rate, and treaſured 
fees up as a ſingular rarity in the Muſaeums and cabinets of the cu- 
oY rious, and as ſuch is one of the firſt things ſhew'd to travellers 
hate and ſtrangers. But what are theſe for their ſineneſs and par- 
om e vity (for which alone, and their figure, they are conſiderable) 
bo thoſe minute machines endued with life and motion, 1 mean, 
ny the bodies of thoſe animalcula, not long ſince diſcovered in pep- 
Ire 


2 per-water, by Mr. Lewenhoek, of Delft in Holland, (whoſe 
me 


d be⸗ 


of his friends (whoſe teſtimonials. he deſired) did affirm, that 
G 4 


obſervations were confirmed and improved by our learned and 
vorthy countryman.Dr. Robert Hook) who tells us, that ſome 
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they had ſeen 10000, others 30000, others 45000 little living M « fit 
creatures, in a quantity of water no bigger than a grain ofmil- I vit 
let; and yet he made it his requeſt to them, that they would ita 
only juſtify (that they might be within compaſs) half the num. « for 
ber that they believed each of them ſaw in the water. From MW wou 
thegreateſt of theſe numbers heinfers,that there w ill be 82 80000 mak. 
of theſe living creatures ſeen in one drop of water; which num. mak: 
ber (faith he) I can with truth affirm, J have difcei ned. This he ſe 
(proceeds he) doth exceed belief: but I do affirm, if a larger have 
grain of ſand were broken into 8000000, of equal parts, oue parts 
of theſe would not exceed the bigneſs of one of thoſe creatures, If th 
Dr. Hook tells us, that after he had diſcovered vaſt multitude of th 
of thoſe exceeding ſmall creatures which Mr. Lexenboek bad chan 
deſcribed, upon making uſe of other lights and glaſſes, he not c<edi! 
only magnified thoſe he had diſcovered to a very great bigneſs muſci 
but diſcovered many other forts very much ſmaller than then ¶ er dil 
he firſt ſaw, and ſome of them ſo exceeding ſmall, that milliom theſe 
of millions might be contain'd i in one drop of water. If Pl. Uſ 
ny, conſidering ſuch inſets as were known to him, and thoſe the op 
were none but what were viſible to the naked eye, was morel i his inf 


to cry out, that the artifice of nature was no where more cor creatu 
ſpicuous that i in theſe. And again, c In his tam parvis atque man, 

« tam nullis quae ratio, quanta vis, quam inextricabilis perfer with t 
© 107” And again, © Rerum nature nuſquam magis 1 in mi. lopy, ( 
nimis tota eſt,” Hiſt. Nat. I. 1t. c. 1. What would he hav to me 
ſaid, if he had ſeen animals of ſo ſtupendous ſmallneſs, as I han works 
'mention'd ? How would he have been rapt Into an ines.” of if th ole 

ſtoniſument and adwiration ? and w 
| Again: If couſidering the body of a gnat, (which by hi togethe 


own confeſſion is none of the leaſt of inſects) he could make (ff be brot 
many admiring queries, Where hath nature diſpoſed fo maß qual an 
ny ſenſes in a "cur? Ubi viſum praetendit! ? Ubi guſtatum apf dies wt 
plicavit? Ubi odoratum inſeruit? Ubi vero truculentam ill no kno 
et por tione maximam vocem ingenerayit ? Qua ſubtilitate pen ſo ſatis 
nas adnexvit ? Praelongavit pedum cura? Diſpoſuit jejunany words 
© caveam uti alyum? Ayidam ſanguinis et potiſſimum human 


IN THE CREATION. 
« fitim accendit ? Telum vero perfodiendo tergori quo ſpiculas 
vit ingenio? Atque ut in capaci, cum cerni non poſſit exilitas, 
ita reciproca geminavit arte, ut fodiendo acuminatum pariter 


Pa rt 2 1 of 


« ſorbendoque fiſtuloſu meſſet. Which wards ſhould I tranſlate, 
would loſe of their emphaſis and elegancy ; if, 1 ſay, he could 
make ſuch queries about the members of a gnat, what may we 
make? And what would he in all likelihood have. made, had 
he ſeen theſe incredibly ſmall living creatures? How. would he 
have admired the immenſe ſubtilty (as he phraſes it) of their 
parts? for to uſe Hook's words in his Microſcopium, p. 103, 
If thele creatures be ſo exceeding ſmall, what muſt we think 
of their muſcles and other parts? Certain it is, that the mo- 
chaniſm by which nature performs the muſcular motion, is ex- 
ceeding ſmall and curious, and to the performance of every 
muſcular motion, in greater animals at leaſt, there are not few= 


er diſtin& parts, concerned than many millions of millions, and 


theſe viſible through a microſcope. 
Uſe, Let us then conſider the works of God, and Jes 


the operations of his hands: let us take notice of, and admire 


his infinite wiſdom and gehdneſs in the formation of them: no 
creature in this ſublunary world, is capable of ſo doing, beſide 
man, and yet we are deficient herein: we content ourſelves 


with the knowledge of the tongues, or a little {kill in philo- 


logy, or hiſtory perhaps, and antiquity, and neglect that which 


to me ſeems more material, I mean, natural hiſtory, and the 


works of the creation: Ido not diſcommend, or derogate from 
thoſe other ſtudies; I ſhould betray mine own ' ignorance 
and weakneſs ſhould I do ſo: I only wiſh they miglit not al- 
together juſtle out, and exclude this. I wiſh that this 'might 


be brought in faſhion among us; I wiſh men would be ſo e- 
qual and civil, as not to diſparage, deride, and vilifie thoſe ſtu- 


dies which themſelves {kill not of, or are not converſant in; 
no knowledge can be more pleaſant than this, none that doth 
ſo ſatisfy and feed the ſoul; in compariſon whereto that of 
vords and phraſes ſeems to me inſipid and jejune. That learns 
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the form and pedagogy of arts, or the critical notions upay 
words and phraſes, hath in it this intrinſical imperfection, that 


us | 


us t 
it is only ſo far to be eſteemed, as it conduceth to the En ga- 


ledge of things, being in itſelf but a kind of pedantry, apt u 


infect a man with ſuch odd humours of pride, and affeQation, = 
and curioſity, as will render him unfit for any great employ: . 
ment. Words being but the | images of matter, to be wholh "HE 
given up to the ſtudy of theſe, what is it but Pygwalion's freu. TM 
Zy, to fall in love with a picture or image? as for Oratory, "mY 
which is the beſt {kill about words, that hath by ſome wik . 
men been eſteem'd, but a voluntary art, like to cookery, which 5 
ſpoils whole ſome meats, and helps unwholeſome, by the varie. F 
of ſauces, ſerving more to the pleaſure of taſte, than the health FE. 
of the body. IM : 
Ir may be (for ought I know, and as ſome diyines han wp 
thought) part of our buſineſs and employment in eternity, v 10 
contemplate the works of God, and give him the glory of hy "ah 
wiſdom, power, and g oodneſs, maniieſted in the creation d ug 
them. I am ſure it is part of thagþuſineſs of a Sabbath - dj 3 
and the Sabbath is a type of that eternal reſt; for the Sabbail ah 
ſeems to have been firſt inſtituted for a commemoration of tis 3 


works of the creation, from which God is ſaid to have reſtel le! 
upon the ſeventh day. 3 

It is not likely that eternal life ſhall be a torpid by e 115 
ſtate, or that it ſhail conſi/! only in an uninterrupted and end 5 ho 
leſs act of love; the other faculties ſhall be employed as wel 2 
as the will, in actions ſuitable to, and perfective of their 86 
tures; eſpecially the underſtanding, the ſupreme faculty of tht 
ſoul, which chiefly differenceth us from brute beaſts, and maks 
us capable of virtue and vice, of rewards and puniſhments, ſhal 
be buſied and employed in contemplating the works of God 
and obſerving the divine art and wiſdom, manifeſted in tht 
ſtructure and compoſition of them; and reflecting upon thelf 
great Architect the praiſe and glory due him, Then ſhall vt 
clearly ſee to our great ſatisfaction and admiration, the end 
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and uſes of theſe things, which here were either too ſubtle for 
us to penetrate and diſcover, or too remote and unacceſſible for 
us to come to any diſtinct view of, viz. the planets, and fix'd 
ſtars; thoſe illuſtrious bodies, whoſe contents and inhabitants; 
whoſe ſtores and furniture we have here ſo longing a deſire to 


know, as alſo their mutual ſubſerviency to each other. Now 


the mind of man being not capable at once to adyert to more 
than one thing, a particular view and examination of ſuch an 
innumerable number of vaſt bodies, and the great multitude of 
ſpecies, both of animate and inanimatebeings,which each of them 
contains, will afford matter enough to exerciſe and employ our 
minds, I do not ſay, to all eternity, but to many ages, ſhould 


we do nothing elſe. 


Let it not ſuffice us to be book- learned, to read what others 
have written, and to take upon truſt more falſhood than truth: 
but let us ourſelves examine things as we have opportunity, and 
converſe with nature as well as books. Let us endeavour to 
promote and encreaſe this knowledge, and make new diſco- 


veries, not ſo much diſtruſting our own parts, or deſpairing of 
our own abilities, as to think that our induſtry can add nothing 


to the invention of our anceſtors, or correct any of their miſ- 
takes. Let us not think that the bounds of ſcience are fixed 
like Hercules's pillars, and inſcribed with a ne plus ultra, Let 
us not think we have done, when we have learnt what they have 
delivered to us. The treaſures of nature are inexhauſtible, 
Her is employment enough for the vaſteſt parts, the moſt in- 
defatigable induſtries, the happieſt opportunities, the molt pro- 
lix and undiſturb'd vacancies. 


© noltri exoleveret, reſervantur. Puſilla res mundus eſt, niſi in 
eo quod quaerat omnis mundus habeat, Seneca Nat. Quaeſt. 


. cap. 31. The people of the next age ſhall know many things 


unknown to us: many are reſerved for ages then to come, when 
Ke ſhall be quite forgotten, no memory of us remaining. The 
world would be a pitiful ſmall thing indeed, if it did not con- 
Lain 9 enough for the enquiries of the whole world. Let, and 


* Multa venientis aevi populus 
* j2nota nobis ſcier: multa ſeculis runc futuris, cum mermoria 
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again, Epiſt. 64. * Multum adhuc reſtat operis, multumgue 
5 reſtabit, nec ulli nato poſt mille ſecula praecludetur occafig 
* aliquid adhuc adjiciendiꝰ Much work ſtill remains, and much 
will remain, neither to him that ſhall be born after a thouſan 
ages, will matter be wanting for new additions to what hath al. 
ready been invented. Much might be done, would we but en. 
deavour, and nothing is inſuperable to pains and patience, . | 
know that a new ſtudy at firſt, ſeems very vaſt, intricate, and 
difficult; but after a little reſolution and progreſs, after a ma 
becomes a little acquainted, as 1 may fo ſay, with it, his under. 
| ſtanding is wonder tully cleared up and enlarged, the difficulti 
vaniſh, and the thing grows eaſy and familiar. And for out 
encouragement in this itudy, obſerve what the Pſalmiſt faith, 
Pial. cxi 2 Ihe works of the Lord are great, ſought out 
of all them that have picaſure therein? Which thought 
be principally ipoken of the works of providence, yet may & 
well be verified of the works of creation. I am ſorry to lee 
little account made of real experimental philoiophy in this“ 
univerſity; and that thoſe ingenious iciences of the mathems 
tics are fo much negl cted by us; and therefore do ear nel 
exhort thoſe that ar young, eſpecia ly gentlemen, to ſer updl 
theſe ſtudies, and take toe pains in them. They may poll 
bly inven: ſomet ing of eminent uſe and advantage to the world; 
and one juch diſcovery would abundantly compenſate the ex 
pence and travel of one man's whole life. However, it 6 
nough to maiitain and continue what is already invented: net 
ther do | ſee what more ingenious and manly employmel 
they can purſue, tending more to the ſatisfaction of their on 
minds, and the illuſtration of the glory of God. For hel 
wonderful in all his works. 
But I would not have any man croſs his natural genius 0 
jnclinations, or undertake ſuch methods of ſtudy, as his par 
gre not fitted to, or not ſerye thoſe ends to which his friend 


upon mature deliberation have deſigned him; but thoſe wil 


do abound with leiſure, or who have a natural propenſion al 


Cambridge, where the author lived, at the firſt writing of this 
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Part J. in THE CREATION: rg 
genius inclining them thereto, or thoſe who by reaſon of the 

ſtrength and greatneſs of their parts, are able to compals, ak 
omprehend the whole latitude of learning. 

Neither yet need thoſe who are deligned to divinity ſelf, 
fear to look into theſe ſtudies, or think they will engroſs their 
whole time, and that no conſiderable progreſs can be made theres 
in, unleſs men lay aſide and negle ct their ordinary callings, and 
neceſſary employments. No ſuch matter. Our life is long e- 
zough, and we might find time enough, did we husband it well: 

Vitam non accepimus brevem ſed fecimus, nec inopes ejus, ſed 

prodigi ſumus,” as Seneca faith. We have not received a ſhort 
life, but have made it ſo; neither do we want time, but are 


rodigal of it. Did but young men fill up that time with theſe 


ſtudies, which lies upon their hands, which they are incumbers 
d with; and troubled how to paſs away, much might be done 
ven ſo. I do not fee, but the ſtudy of true phyſiology may 


Wc juſtly accounted a proper or nge preparative to divi- 


pity. But to leave that, it is a generally received opinion, that 
ll this viſible world was created for man; that man is the end 
f the creation, as if there were no other end of any creature, 
ut ſome way or other to be ſerviceable to man. This opini- 
dn is as old as Tully; for, ſaith he, in his ſecond book, De 
Nat. Deorum. * Principio ipſe mundus deorum hominumque 


cauſa factus eſt : quaeque in eo ſunt omnia ea parata ad fruc- 


tum hominum et inventa ſunt.“ But though this be vulgarly 
eceiv'd, yet wiſe men now-adays think otherwiſe. Dr. + More 
firms, that creatures are made to enjoy themſelves, as well as 
o ſerve us; and that ”tis a groſs piece of ignorance and reſti- 
ty to think otherwiſe. And in another place: this comes on- 
y out of pride and ignorance, or a haughty preſumption, be- 
auſe we are encouraged to believe, that, in ſome ſenſe, all things 
Ire made for man; therefore to think that they are not at all 
nade for themſelves. ; 
ant of the nature of man, and the knowledge of things: for if 
good man be merciful to his beaſt, then ſurely a good God is 


M Antid, Atheiſm, I, 2, — II. 


n 4 * - & , . p ** r I ES e 
U Sa” REC Wes, WERE. +1 
* 7 ” * N 5 q 4 - 
7 G * 7 of 4 * REN IG fo . 3 * me. 
N re A 
, « 4 by _ 


But he that pronounceth this, is igno- 


n 
— 8 


2 1 — 2 N > a n I . LI et 22 8 85 IE ja. 
I PPE . rn * 


or * 3 


3 
r b n 


— 


— — * 77 — e 2 2 
2 5 = * — =o 
* 2 2 > ga — N 
Ny * d * ee 20 E 2 


_ _ * — * A —_— = = — ms * = N re - A = £ —_— „ 4 
n . 3 8 a — " e 5 — = = = o Wil =o nm — 4D. ag E —_ oY - FE 
N. > a d - — = == o F \ l rr 
= 4 . . - 2 - - C 6 ey earns —— re. 7 — = _ _ 5 ” l l - - * 2 =— 
py > o - a > - * — IIS __ Z 39 hu IT — = <= - 2 > * = = 2 = — _ —— — — _ _— - 5 > on aged —_ _ 
fe 4 * 7 has * — * - 2 —* >. — — — bf = us — — — r _— = 5 — — By - : 1 » =— ons _ \ — = = 7 = 4 
— — = „ * — 1 4 — — 2 — — — — — = * 4 4 — — 3 = - hy T - > ERS = \ 
— 4 -— = DS... 3. x — = - . bes * 7 - 2 / „„ IS. — POP i- is by 1 8 9 CD 2 - . A — 
— : 8 5 E 2 IS l ? : a iS \ IT _ 5 4 — * 3 - — — : - — rr tos — — 
25 * — 8 * 2 — — . —— — . — — — — — — — — — — IS = > - — — —— —— —— * 8 
5 ** 2 2 — — 2 —— — con — — — - . a —.— — — — — — - 
2 4 — 7 - W 2 ng 1 a — ——— — — — —— —— 5 . © - a - — = + -+ £ * — — 5 — — A — —— 4 — by » = 2 —W—_ 
1 - , 7 — 272 2 4 = _ . \ — 1 — - — = = — SO EoS 2 1 5 W = Coe — 2 i n . 2 
3 —— oo LE TR a 8 >" AT — BE 323 — — ——* — : — - — 2 LK. > — — — — — tn a 
wn 2 4 — { — ws — ——- = 8 - \ So A — — 339 — 7 
* 2 2 4 KA EY af Zak po — — — — 22 e 
a, 
Ya ET IS 
— — 
r 


r : 


— 


— 4 
SEEDS 32 
. 
— > > 
2 ä 
5 8 ne 
4465, * Gee £0 — 
* 2 IB, - 
1 1 — 4 
1 qo 
9 — 0 
— f 0 4 » 


— 
* 


- — 4 . * ; r — 


A — * * — — — 
. 2 
— 
—— — - 
2 — 5 
Pt OT 
a — - 
5 2 — 
1 1 BY 
> —4 — 
* * — 
<> l 
— N 


— 
— nent» 
— — 
CV 
- n — 
: — bo 
= 9 — 2 
. * 
= 2 3 ba, 
— 
— — — 
-” 


— —— 
= AXEL SIRE 
= 


LPS ===. —— 
— 

— — 

— — 22 : 


bountiful and benign, and takes pleaſure that all his creature 


-as all mankind 'till of late years believed, and none ever doubt 


made to twinkle to us; nay, a multitude of them there art 
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here 


enjoy themſelves, that have life and ſenſe, and are capable of 
enjoyment. | 

Thoſe 8 indesd. who hold man to 1 the only 
creature in this ſublunary world, endued with ſenſe and per. 
ception, and that all other animals are mere machines or pup 
pets, have ſome reaſon to think, that all things here beloy 
were made for man. But this opinion ſeems too mean, and 
unworthy the majeſty, wiſdom, and power of God; nor canit 
well confiſt with his veracity, inſtead of a iced of noble 
creatures, endued with life and ſenſe, and ſpontaneous motion, 


ed of (fo that it ſeems we are naturally made to think fo) t 
have ſtocked the earth with divers ſets of automata, withoil 
all ſenſe and perception, being wholly acted from without, by 
the impulſe of external objects. hape 

But be this ſo, there are infinite other creatures ; with Fay of 
this earth, which no conſiderate man can think were made o Th: 


for man, and have no other uſe. For my part I cannot bojſſQOſtzrs: 


lieve, that all the things in the world were ſo made for mu peſts, 
that they have no other uſe. beaſts 
For it ſeems to me highly abſurd and unreaſonable, to th braiſe 
that bodies of ſuch vaſt magnitude as the fix'd ſtars, were o nate 
ars. 
ee of 
ſtan 
ge Aut 
at the 
0d, is 
g him 


that do not ſo much as twinkle, being either by reaſon of that 
diſtance or of their ſmallneſs, altogether inviſible to the nabe 
eye, and only diſcoverable by a teleſcope ; and it is likely pet 
fecter teleſcopes than we yet have, may bring to light man) 
more; and who knows, how many lie out of ken of the bel 
teleſcope that can poſlibly be made? And I believe there 2 
many ſpecies in nature, even in this ſublunary world, which l. xix 
were never yet taken notice of by man, and conſequently of frmam 
uſe to him, which yet we are not to think were created in wait, wh 
but may be found out by, and of ufe to thoſe who ſhall live eh in 
ter us in future ages. But though in this ſenſe it be not trug to « 
that all things were made for man; yet. thus far it is, that iſdom, 


part I. in THE CREATION. itt 
he creatures in the world may be ſome way or other uſeful ta 
; at leaſt to exerciſe our wits and underitandings, in confidere 
ng and contemplating of them, and fo afford us ſubject of ad- 


19 believe, and aſſert, that all things were in ſome ſenſe made 
or us, we are thereby obliged to make uſe of them for thoſe 
purpoſes for which they ſerve us, elſe we fruſtrate this end of 


„ andfWheir creation. Now ſome of them ſerve only to exercite our 
cini unds: many others there be, which might probably ferve us 
noble o good purpoſe, whoſe uſes are not diſcovered, nor are they 
otio ver like to, be, without pains and induſtry, True it is, ma- 
ob- y of the greateſt inventions have been accidentally ſtumb- 
ſo) Wd upon, but not by men, ſupine and careleſs, but buſy and 

thool@quifittive. Some reproach methinks it is to learned men, that 

it, Mere ſhould be ſo many animals in the world, whoſe outward i 


hape is not yet taken notice of, or deferib'd, much leſs their 
ay of generation, food, manners, uſes, obſerved, 

| The ſcripture, Pfal. exlviii. calls upon © the ſun, moon and 
ſtars; fire and hail, now and vapour; ſtormy winds and tem- 
peſts, mountains and all hills; fruitful trees, and all cedars ; 
beaſts and all cattle, creeping things and flying fowl, &c, to 
Ipraiſe the Lord.“ How can that be? Can ſenſeleſs and ina- 


e Ol 
re mars. And although beaſts be advanced higher to ſome de- 
f ther ce of ſenſe and perception; yet being void of reaſon and un- 
pakefWeritanding, they know nothing of the cauſes of things, or of 
ly perf Author and Maker of themſelves, and other creatures. All 
- manfſWOHhat they are capable of doing, in reference to the praiſing of 
ne be od, is (as I ſaid before) by affording matter or ſubject of prats 
ere ug him, to rational and intelligent beings. So the Pſalmiſt, 
Which l. xix. 1. The heavens declare the glory of God, and the 
y ofuirmament ſheweth his handy-work.“ And therefore the Plal- 


iſt, when he calls upon ſun, and moon, and ſtars to praiſe God, 
th in effect call upon men and angels, and other rational be- 
gs to conſider thoſe great effects of the Divine Power and 


that i idom, their vaſt dimenſions, their regular motions and peri- 


niring and glorifying their and our Maker. Seeing then, we 


mate things praiſe God? Such as are the ſun, and moon, and 
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ods, their admirable diſpoſition and order, their eminent End j 
and uſes in illuminating and enlivening the planets, and other 1 
bodies about them, and their inhabitants, by their comfortah|s 1 


and cheriſhing light, heat, and influences, and to give God the th 
glory of his power, in making ſuch great and illuſtrious bo 
dies, and of his wi dom and goodneſs in fo placing and diſpot b. 
ing of them, ſo moving them regularly and conſtantly, withouſ g 4 
claſhing or interfering one with another, and enduing then 
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| with ſuch excellent virtues and properties as to render them f hs 

bi ſerviceable and beneficial to man, and all other creatures x 1 80 
bout them. ſto! 

The like may be ſaid of fire; hail, ſnow, and chore elemenW ro, 

1 and meteors, of trees, and other vegetables, of beaſts, birds wh 
1 inſects, and all animals, when they are commanded to prail teri 
4 God, which they cannot do by themſelves; man is comma nien 
Wl ed to conſider them particularly, to obſerve and take noticed 1 
their curious ſtructure, ends, and uſes, and give God the prail 7 me 

of his wiſdom, and other attributes therein manifeſted. lch 

And therefore thoſe who have leiſure, opportunity and ab BY 

lities, to contemplate and conſider any of theſe creatures . 

they do it not, do as it were rob God of ſome part of his g ¶ dude 

ry, in neglecting or ſlighting ſo eminent a ſubject of it, a ble, 

wherein they might have diſcovered ſo much art, wiſdom , fram 


contrivance. | II 
And it is particularly remarkable, that the divine author man 


this Pſalm, amongſt other creatures, calls upon inſects alſo ¶ there 
praiſe God; which is as much as to ſay, ye ſons of men, Mons » 
ple& none of his works, thoſe which ſeem moſt vile and co Fu 
temptible; there is praiſe belongs to him for them. Think viMincon! 
that any thing he hath vouchſafed to create, is unworthy i thoſe 
eognizance, to be ſlighted by thee. It is pride and arrogaui which 
or ignorance and folly in thee fo to think. There is a greatude « 
er depth of art and ſkill in the ſtructure of the meaneſt inſeMhearts, 
than thou art able to fathom or comprehend. ſuch u 

The wiſdom, art, and power of Almighty God, ſhines fol vancin 


as viſibly in the ſtructure of the * of the minuteſt infec! 


part J. t rut CREATION. = 
in that of a horſe or elephant: therefore God is ſaid to be 
maximtts in minimis. We men, eſteem it a more difficult mat- 
ter, and of greater art and curioſity to frame a ſmall watch, 
than a large clock; and no man blames him who ſpetit his 
whole time in the conſideration of the nature and works of a 
bee, or thinks his ſubject was too narrow. Let us not then e- 
ſteem any thing contemptible or inconſiderable, or below our 
notice taking; for this is to derogate from the wiſdom and art 
of the Creator, and to confeſs ourſelves unworthy of thoſe en- 
dowments of knowledge and underſtanding which he hath be- 
ſtowed on us. Do we praiſe Daedalus, and Archytas, and He- 
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emeuſ ro, and Callicrates, and Albertus Magnus, and many others 
bird which I might mention, for their cunning in inventing and dex- 
pra terity in framing and compoſing a few dead engines or move- 


mand. 
JUICE 


: prail 


ments, and ſhall we not admire and magnify the great Ar- 
Jes Kiowov, Former of the world, who hath made ſo many, yea, 
I may ſay, innumerable rare pieces, and thoſe too not dead ones, 
ſuch as ceaſe preſently to move ſo ſoon as the ſpring is down, 
but all living, and themſelves performing their own motions, 
and thoſe ſo intricate and various, and requiring ſuch a multi- 


nd ab 
Ires; | 


us 90 tude of parts and ſubordinate machines, that it is incomprehen- 
it, A üble, what art and ſkill, and induſtry, muſt be . in the 
om aug framing of one of them? | 


I have already noted out of Dr. Hook: that to the perfor- 
mance of every muſcular motion, at leaſt, in greater animals, 
there are not fewer diſtinct parts concerned than many milli- 


ons of millions. 
Further, from the conſideration of. our own ſaallach and 


thor d 
alſo t 
jen, I 
1d col 


10k a inconſiderableneſs, in reſpect of the greatneſs and ſplendor of 
thy Uthoſe glorious heavenly bodies, the ſun, moon, and ſtars, to 
0340 which our bodies bear no proportion at all, either in magni- 
a gretude or luſtre: let us with the holy Pſalmiſt raiſe up our 


t inleWhearts, to magnify the goodneſs of God towards us in taking 

Inch notice of us, and making ſuch proviſion for us, and ad- 

es forfvancing us ſo highly above all his works, Pſal. viii. 3. When 
1 


ales, | 
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* 1 conſider the heavens, the works of thy fingers, the moon 
and the ſtars which thou haſt ordain'd, What is man that 
thou art mindful of him. and the ſon of man that thou viſit 
« eſt him? For thou haſt made him a little lower than the an- 
gels, and haſt crowned him with glory and honour, &c. 

But it may be objeted, that God Almighty was not ſo ſelfiſh 
and defirous of glory, as to make the world and all the erea- 
tures therein, oniy for his own honour, and to be praiſed by 
man. To aſſert this, were, in Des Cartes's opinion, an abſurd 
and childiſh thing, and a reſembling of God to a proud man, 
It is more worthy the Deity, to attribute the creation of the 
world, to the exundation and overflowing of his tranfcendent 
and infinite goodneſs, which is of its own nature, and in the 
very notion of it, moſt free, diffuſive and communicative, 

To this I ſhall anſwer in two words; Firſt, the teſtimony of 
ſcripture makes God in all his actions to intend and deſign his 
own glory mainly, Prov. xvi. 4. God made all things for him. 
« ſelf, Howl! for himſelf ? He hath no need of them: He 
hath no uſe of them. No, he made them for the manifeſtati- 
on of his power, wifdom and goodneſs, and that he might re- 
ceive from the creatures that are able to take notice thereof, 
his tribute of praiſe, Pſal. l. 14. * Offer unto God thankſgiving, 
And in the next verſe, © I will deliver thee, and thou ſhalt 
« glorify me. And again in the laſt verſe, © Whoſo offereth 
e.praife, glorifierh me.” So praiſe is called a facrifice, and the 
calves of the lips, Hoſea xiv. 2, Iſa, xlii. 8. 1 am the Lord, 
© that is my name, and my glory will I not give to another, Iſa, 
„ xlviii. 11. And I will not give my glory to another.“ The 
ſcripture calls upon the heavens and earth, and ſun and moon, 
and ſtars, and all creatures, to praiſe the Lord; that is, by the 
mouth of man, (as I ſhewed before) who is hereby required to 
take notice of all theſe creatures, and to admire and praiſe the 
power, wiſdom, and goodnels of God mafelted in the creation 
and deſignations of them. 

Secondly, It is moſt rexſoundls that God Almighty ſhould 
intend his own glory : for he being infinite in all excelleucies 
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and perfections, and independent upon any other being: no- 
thing can be ſaid or thooght of him too great, and which he 
may not juſtly challenge as his due; nay, he cannot think too 
highly of himſelf, his other attributes being adequate to his 
underſtanding ; ſo that, though his underſtanding be infinite, 
yet he underſtands no more than his power can effect, be- 
cauſe that is infinite alſo. And therefore it is fit and reaſon- 
able, that he ſhould 6wn and accept the creatures acknowledg- 
ments and celebrations of thoſe virtues and perfections which 
he hath not received of any other, but poſſeſſeth eternally: 
and originally of himſelf, And indeed (with reverence be it 
ſpoken) what elſe can we imagine the ever bleſſed Deity to 
delight and take complacency in for ever, but his own infi- 
nite excellencies and perfections, and the maniſeſtations and 
effects of them, the works of the creation, and the ſacrifices 
of praiſe and thanks offered up by ſuch of his creatures as 
are capable of conſidering thoſe works, and diſcerning the 
traces and footſteps of his power and wiſdom appearing in 
the formation of them; and moreover, whoſe bounden duty 
it is ſo to do ? The reaſon why man ought not to admire him- 
ſelf, or ſeek his own glory, is, becauſe he is a dependent 
creature, and hath nothing but what he hath received, and 
not only dependent, but imperfect ; yea,weak and impotent: and 
yet I do not take humility in man to conſiſt in diſowning or 
| denying any gift or ability that is in him, but in a juſt valuati- 
on of ſuch gifts and endowments, yet rather thinking too 
meanly than roo highly of them; becauſe human nature is 
ſo apt to err in running into the other extream, to flatter jit- 
ſelf, and to accept thoſe praiſes that are not due to it; pride 
being an elation of ſpirit upon falſe grounds, or a deſire 
and acceptance of undue honour. Otherwiſe I do not ſee 
why a man may not admit, and accept the teſtimony of o- 
thers, concerning any perfection, accompliſhment, or {kill, 
that he is really poſſeſſed of, yet can he not think himſelf 
to deſer ve Fu praiſe or honour for it, becauſe both the pow- 
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116 Tux WISDOM ox GOD, c. Part I. 
er and the habit are the gift of God: and conſidering that 
one virtue is oounter- balanced by many vices, and one {kill or 
perfection with much ignorance and infirmity. <1 


: The End of the F. 101 Pari. 5 : | 
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WIS DOM OF GOD 


MANIFESTED IN THE 


OF THE 


CREATION 


Particularly in the 


J. Whole Body of the EARTH. 
II. Bodies of MAN, 3 
And other ANIMALS, 


PART THE SECOND © 


Proceed now to ſele& ſome particular pieces of the creation, 


8 1 and to conſider them more diſtintly. They ſhall be only 


two; 


13 


% 
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I. The whole body of the earth, „ if 

IL The body of wan. be 

Firſt, The body of the earth, and TORRE I ſhall take no- hi 

tice of, 1, Its figure, 2. Its motion, 3. The conſtitution cl 

its parts. Fit 
By earth I here uuderſtand not the dry ry or the earth 

contradiſtinguiſhed to water, or the earth conſidered as an ele- pa 

ment: but the whole ForFagneouy globe, compoſed of earth an 

and water. | ba 


1. For the figure, I could eaſily demonſtrate it to be ſhe ot 
rical, That the water, which by reaſon of its fluidity, ſhould, þl 
one would think, compoſe itſelf to a level, yet doth not ſo, but | 
hath a gibboſe ſuperſicies, may to the eye be demonſt rated up- ra 
on ſea. For when two ſhips ſailing contrary ways lole the W be 
ſight one of another: firſt the keel and hull diſappear, after- on 
wards the ſails, and if when upon deck you have perfectly loſt re 
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ſight of all, you get up to the top of the main-maſt, you may it. 
deſcry it again. Now what ſhould take away the ſ ght of theſe be 
ſhips from each other, but the gibboſity of the inter jacent wa⸗ to 
0 ter? The roundneſs of the earth from North to South is de- me 
5 menſtrated from the appearance of northern ſtars above the the 
1 hot izon, and loſs of the ſouthern to them that trayel north- MW wa 
7% ' ward; and on the contrary, the loſs of the northern, aud ap- in 
b 4 | pearance of the ſouthern to them that travel ſouthward, For ve] 
oy were the earth a plain, we ſhould ſee exactly the ſame ſtars 
where-ever we were placed on that plain. The roundneſs wh 
from Eaſt to Welt is demonſtrated from eclipſes of either of inc 
the great luminaries. For why the ſame eclipſe, ſuppoſe of of 
the ſun, which is ſeen to them that live more eaſterly, when cor 
the ſun is elevated fix x degrees above the horizon, ſhould be wo 
ſeen io them that live one degree more weſterly, when the per 
ſun is but five degrees above the horizon, and ſo lower and ſtr 
lower proportionaby to them that live more and more weſter- pla 
Jy, till at laſt it appear not at all, no account can be given, but but 


the globoſity of the earth, For were the earth a perfect plain, the 
the ſun would appear eclipſed to all that live upon that plain, be 
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if not exactly in the ſame elevation, yet pretty near it; but to 
be ſure it would never appear to ſome, the ſun being elevated 
high above the horizon; and not at all to others, It being 
clear then, that the figure of the earth is ſpherical, let us con- 
ſider the conveniencies of this figure. 

1. No figure is ſo capacious as this, 51d conſequently, whoſe 


parts are ſo well compacted and united, and lie ſo near one to 


another for mutual ſtrength. Now the earth, which is the 
baſis of all animals, and as ſome think, of the whole creation, 
ought to be firm, and ſtable, and ſolid, and as much as is poſſi- 


ble ſecured from all ruins and concuſſions. 


2. This figure is molt conſonant and agreeable to the natu- 
ral nutus, or tendency of all heavy bodies. Now the earth 
being ſuch a one, and all its parts having an equal propenſi- 
on, or conniyency to the center, they muſt needs be in greateſt 
reſt, and moſt immoveable when they are all equidiſtant from 
it. Whereas, were it an angular body, all the angles would 
be vaſt and ſteep mountains, being a conſiderable proportion 
to the whole bulk, and therefore thoſe parts being extreamly 
more remote from the center, than thoſe about the middle of 
the plains, would conſequently preſs very ſtrongly thither- 
ward ; and unleſs the earth were made of adamant or marble, 
in PR the other parts would give way, until all were le- 
yelled, 

3. Were the earth an angular body, and not round, all the 
whole earth would be nothing elſe but vaſt mountains, and fo 
incommodious for animals to live upon; for the middle point 
of every ſide would be nearer the center than any other, and 
conſequently from that point, which way ſoever one travelled 


would be up hill, the tendency of all heavy bodies being per- 
pendicularly to the center. Beſides, how much this would ob- 


ſtru& commerce is eaſily ſeen: for not only the declivity of all 
places would render them very difficult to be travelled over, 
but likewiſe the midſt of every ſide being loweſt and neareſt 


the center, if there were any rain, or any rivers, muſt needs 


be 1250 with a lake of water, there being no way to diſcharge 


4 
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it, and poſſibly the water would riſe ſo high, as to overflow 
the whole latus. But, ſurely, there would be much more dan- 
ger of the inundation of whole countries, than now there is, 
all the waters falling upon the earth, by reaſon of its declivity 
every way, eaſily deſcending down to the common receptacle 
the ſea, And thele lakes of water being far diſtant one from 
another, there could be no commerce between far remote coun- | 
tries, but by land. T 155 | 
A ſpherical figure is moſt commodious for dinetial motion or 
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revolution upon its own axis; for in that neither can the me- Whrary n 
dium at all refiſt the motion of the body, becauſe ir ſtands not Hur 
in its way, no part coming into any ſpace but what the prece- onder. 
dent left, neither doth one part of the ſuperfices move faſter , a 
than another: whereas were it angular, the parts about the Nera! 
angles would 6nd ſtrong reſiſtance from the ait, and thoſe parts Wy unde 
alſo about the angles would move much faſter than thoſe abaut Where to 
the middle of the plains, being remoter from the center than e his fa 
they. It remains therefore that this figure is the moſt commo- Agair 
dious for motion. | : rary to 
Here I cannot but take notice of the folly and ſtupidity of {Wecond!; 
the Epicureans, who fancied the earth to be flat and contigu - More, 7 
ous to the heavens on all ſides, and that it deſcended a great len, at 
way with long roots; and that the fun was new made every WW ppear 
morning. and not much bigger than it ſeems to the eye, and of I molt, 
a flat figure, and many other ſuch groſs abſurdities as children ems to 
among us would be aſhamed of. e contig 
Secondly, I come now to ſpeak of the motion of the earth, Mund, aj 
That the earth (ſpeaking according to philoſophical accurate» ice, a 
nefs) doth more both upon its own poles, and in the ecliptic, is Wi rows 
now the received opinion of the moſt lefrned and ſkilful ma- Minbly ur 
thematicians. To prove the diurnal motion of it upon its poles, WM vay. 
1 need produce no other argument, than, Firſt, The vaſt diſ- ion of 
proportion in reſpect of magnitude that is between the earth Kaking 
and the heavens, and the great unlikelihoad, that ſuch an infi- d receix 
nite number of vaſt bodies ſhould move about ſo inconſiderable W eech 


@ ſpot as the carth, which in compariſon with them by the con: of a di 


% 
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earrent ſuffrages of mathematicians of both perſuaſions, is a 
„nere point, that is, next to nothing. Secondly, The immenſe 
„ and incredible celerity of the motion of the heavenly bodies in 
he ancient hypotheſis. Thirdly, Of its annual motion in the 
le Necliptic, the ſtations and retrogradations of the ſuperior planets 
m irc a convincing argument, there being a clear and facile ac- 
n- Wcount thereof to be given from the mere motion of the earth 
Ia the ecliptic; whereas in the old hypotheſis no account can 
de given, but by the unreaſonable fiction of epzcycles and con- 
rary motion; add hitherto the great unlikelihood of ſuch an 


uor mous eicyclèe as Venus mult deicribe about the ſun, not 


e- Winder the ſun, as the old aſtronomers fancied. About che ſun, 


er , as appears by its being hid or eclipſed by it, and by its 
he Wl 1cral phaſes, like the moon. So that whoſoever doth clear- 
i WW underſtand both hypotheſes, cannot, I perſuade myſelf, ad- 
at Were to the old and reject the new, without doing ſome violence 
an o bis faculties, 

Againſt this opinion lie two objections, Firſt, that it is con- 
ary to ſenſe, and the common opinion and belief of mankind, 
econdly, That it ſeemeth contrary to ſome expreſſions in ſcrip- 
re, To the firſt Janſwer, that our ſenſes are ſometimes miſ- 
«ken, and what appears to them is not always in reality ſo as 
appears. For example: the ſun or moon appear no bigger 
t molt, than a cart-wheel, and. of a flat figure. The earth 
tems to be plain: the heavens to cover it like a canopy, and to 
e contiguous to it round about: a fire-brand nimbly moved 
und, appears like a circle of fire; and to give a parallel in- 
ance, a boat lying ſtill at anchor in a river, to him that ſails 
id rows by it, ſeems to move apace; and when the clouds paſs 
imbly under moon, the moon itſelf ſeems to move the contra- 
way. And there have been whole books written in confu- 
ion of yulgar errors. Secondly, as to the ſcripture, when 
ating of theſe things, it accommodates itfelf to the common 
d received opinions, and employs the ufual phraſes and forms 
lpeech (as all wiſe men alſo do, though, io ſtrictneſs, they 
of a different or contrary opinion) without intention of de- 
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12 2 TE WISDOM or GOD Part I 
livering any thing doctrinally concerning theſe points, or con, 
futing che contrary : and yet by thoſe that maintain the op. 
nion of the earth's motion, there might a convenient interpre 
tation be given of {uch places as ſeem to contradict it, How. 


beit, becauſe ſome pious, perſons wav be offended at ſuch af 


opinion, as ſavouring of novelty, thinking it inconſiſtent vit 
Divine i<eve/ation I ſhall nor poſi 1vc'y affert it. only propoſe 
it as an hypotheſis not altogether i nprobable. Suppoſing tha 
that the earth doth move, bath upon its own poles, and in thy 
ecliptic about the fun, 1 ſhall ſhew how admirably its ſituation 
and motion are contrived tor the conveniency of man and 6 
ther an'mals; which 1 cannot do more fully and clearly thay 
Dr. \viore bath aſready done in his Antidote againſt Athejn 
whoſe words therefore I ſhall borrow. 

Fir't, Speaking of the paralleliſm of the axis of the earth 
he ſaith, I demand whether it be better to have the axis of thi 
earth ea) and perpetually parallel to itſelf, or to have it cat 
lefly tum e this way and that way as it happens, or at leaſt yer 
yariuſly and intricately ? And you cannot bur anſwer u 
it is better co haye it ſteady and parallel. For in this e 
the nec eſſi y foundation of the art of navigation and diallin 
For that iteady ſtream of particles, which is ſuppaled 4 
keep ths axis of the earth parallel to itſelf, affords che mar 
ner both his en. and his compaſs. The load Cond 
and the load-ſiar depend both upon this. The loadsitont 
as I could demonſtrate, were it not too great a digreſſa 
and the load-ſtar, becauſe that which keeps the axis paralk 
to itſelf, makes each of the poles conſtantly reſpect ſuch 
point in the heavens; as for example, the North-pole | 
point a'moſt directly to that which we call the pole- 
And beſides, dialling could not be at all without this ſteadine 
of the eyes. But both theſe arts are pleaſant, and one ef 
cially of mighty importance to mankind. For thus there 
an orderly meaſuring of our time for affairs at home, and 
opportunity of traffic abroad with the moſt remote nations! 
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Part II. IN THE CREATION: 1423 
on. ine world, and ſo there is a mutual ſupply of the ſeveral com- 
op nodities of al} countries, beſides the enlarging our underſtand= 
pre ings by ſo ample experience we get both of men and things. 
lo, Wherefore if we were rationally to conſult, whether the axis 
hof the earth were better beheld ſteady, and parallel to itſelf, 
vin or left at random, we would conclude it ought to be ſteady, and 
pole o we find it de facto, though the earth move floating 1 in the li- 
quid heayens. So that appealing to our own faculties we are 
o affirm, that the conſtant direction of the axis of the earth 


rt! 


then 
n th 


atio vas eſtabliſhed by a principle of wiſdom and counſel, 
nd 0+ Again, there being ſeveral poſtures of this ſteady direction of 
thullthe axis of the earth, yiz, either perpendicular to a plain, go- 


ng through the center of the ſun, or co- incident, or inclining, 
demand which of all theſe reaſen and knowledge would make 
hoice of? Not of a perpendicular poſture; for ſo both the 
pleaſant variety, and great convenience of ſummer and winter, 
pring and autumn, wauld be loſt, and for want of acceſſion of 
he ſun, theſe parts of the earth, which now bring torth fruits, 


bein 


earth 
of 
| Cal 
t ven 
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orth any; ſith then, the heat could neyer be greater than now 
Sat our I oth of March, or the 11th of Septemper, and there- 


ſed More not ſufficient to bring their fruits and grain to maturity, 
mund conſequently could entertain no inhabitants, and thoſe parts 
gat the full heat of the ſun could reach, he plying them always 


N ON 
-eſhion 


ike without any annual receſſion or intermiſſion, would at laſt 
row tired or exhauſted, or be wholly dried up, and want moiſ- 


paralWure, the ſun diflipating and caſting off the clouds northwards 
ſuch 4 ſouthwards, Beſides, we obſerve that an orderly viciſſitude 
pole WF things, doth much more gratify the contemplative property 
ole· li | man, 


And now in the ſecond place neither would reaſon make choice 
fa co-incident poſition, For if the axis thus lay in a plain 
at goeth through the center of the ſun, the ecliptic would 
e a colure, or one of the meridians, paſs through the poles 
the earth, which would put the inhabitants of the world in · 


eadine 
1e eſſt 
there 
and 4 
tions 


1nd are habitable, would be in an incapacity of ever bringing 
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124 Tux WISDOM or GOD Part] 
to a pitifu] condition. For they that eſcape beſt in the tem 
perate zone, would be accloyed with loug nights very tedious 
no leſs than forty days, and thoſe that now never have theit 
night above twenty-four hours, as Frieſland, Iceland, the fur. 
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theſt parts of Ruſſia and Norway, would be depriyed of the 
fun, above a hundred and thirty days together. Ourſelves it 
England, and the reſt of the ſame clime, would be cloſed upin 
darkneſsno leſs than a hundred or eighty days; and fo propor, 
tionably of the reſt, both in and out of the temperate zone 
And as for ſummer and winter, though thoſe viciſſitudes woull 
be, yet it could not but cauſe raging diſeaſes, to have the ſu 
- flay fo long, deſcribing his little ciccles ſo near the poles, an 


lying ſo hot on the inhabitants, that had been | in ſo long exe The. 
mity of darkneſs and cold before. ed and 
It remains therefore, that the poſture of the axis of the ezine 5 


be inclining not perpendicular, not co- incident to the fore - ven 
tion'd plain. And verily, it is not only inclining, but in ſol 
a proportion, that there can be no fitter imagined to make 


en the 


ence CC 
The! 


to the utmoſt capacity, as well pleaſant as habitable, For thou that t 
the courſe of the ſun be curbed between the tropics, yet adred 
not thoſe parts directly ſubject to his perpendicular beams «(MM Vincer 
ther unhabitable, or extremely hot, as the ancients fancied ; bring i 
the teſtimony of travellers, and particularly Sir Walter RalcigiWrs, anc 
the parts under and near the line, being as fruitful and Pe Pirara 
fact, aud fit to make a paradiſe of, as any in the world. ABS have | 
that they are as ſuitable to the nature of man, and as conte rida ar 
ent to live in, appears from the longaevity of the natives; Md it is | 
for inſtance, the Aethiopes, called by the ancients, use b, annc 
eſpecially in the Brafilians in America, the ordinary term Abe thre 
whoſe lite is a hundred years, as is ſet down by Piſo, a leart Ss: anc 
ed phyſician of Holland, who trayelled thither on purpoſe! Laitly 
avgment natural knowledge, but eſpecially what related to pelt to 
fic. And reaſonable it is, that this ſhould be ſo, for neither dot ted the 
the ſun lie long upon them, their day being but twelve hours brdinar) 
and their night as long to cool and refreſh them, and beſid ordina; 


they have frequent ſhowers, and conſtant breezes, or freſh git re, the 


dart II 


wind from the eaſt. It was the opinion of Aſclepides, as 


; bei ries are longer liv'd than thoſe of hot, becauſe the cold keeps 
the natural heat, as it were locking up the pores to prevent 
5 evaporation Whereas in hot regions the heat is eaſily dif- 
pated, the pores being large and open to give it way. Which 
pinion, becauſe I find ſome learned ſtill to adhere to, I ſhall 


liltory of the Antilles iſlands, to confirm the contrary, and to 
ew how often and eaſily we may be deceiv'd if we truſt to 
ron ratiocinations, how N ſoever, and conſult not 
perience. 

The ordinary life (ſaith he) of our Caribbeans is an EN 
& and fifty years long, and ſometimes more. There were 
me among them not long ſince living, who rememberꝰd to have 
en the firſt Spaniards, that boarded America, who, we may 
ence conclude, lived to be at leaſt 160 years old- 

The Hollanders who traffic in the Molucca iſlands, aſſure 
that the ordinary term of life of the natives there is one 
ndred and thirty years. | 
Vincent le Blanc tells us, that in Sumatra, Java, and this neigh- 
uring iſlands, the life of the inhabitants is extended to 140 
ars, and that in the realm of Caſſuby it reaches 150. Fran- 
Pirara promotes the life of the Braſilians beyond the term 
have ſet it, v. g. to 160 years or more, and fays that in 
orida and Jucatan there are men found, who pals that age. 
d it is ſaid, that the French in Laudoniers voyage into Flo- 
, anno 1564, ſaw a certain old man, who affirmed himſelf 
be three hundred years old, and the father of five genera- 
s; and well he might be of double that number. 


pole | Laſtly Mapheus reports, that a certain Bengaleſe vaunted 

0 pelt to be 335 years old. So far Mon ſieur Rochefort. 

p ded theſe two laſt inſtances, being perchance ſingular and ex- 
ours 


prdinary, do not prove the point; for even among us, where 
ordinary term of life is about threeſcore and ten, or four- 
te, there occur ſome rare inſtances of perſons, who have 
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utarch reports, that generally the inhabitants of cold coun- 


roduce ſome ſurther inſtances out of Monſieur Rochefort's 
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lived 130, 140, 150 years and more. But the other reſtimo 


nies being general, prove it beyond contradiftion ; neither ya 


is the thing in itſelf improbable ; for there being not fo gren 
inequality of weather in thoſe hot countries, as there is in cold 


the body is kept in a mote equal temper, and not having ſuc 


frequent ſhocks, as are occaſion'd by ſuch air, and often change 
and that from one extreme to another, holds out much longer! 
So we fee infirm and crazy perſons, when they come to be f 
weak as to be fixed to their beds, hold out many years, ſont 
J have heard of, that have Jain bed-rid 26 years: becauſe 
the bed they are always kept in an almoſt equal temper of he 
who, had they been expoſed to the exceſſes of heat and col 
would not probably have ſurvived one. 

Seeing then, this beſt poſture which our reaſon could mal 
choice of, we ſee really eſtabliſhed in nature, we cannot but 
knowledge it to be the iſſue of wiſdom, counſel, and providen 
Moreover, a further argument to evince this is, that thou 
it cannot but be acknowledged, that if the axis of the earth ii 
perpendicular to the plane of the ecliptic, her motion wot 
be more eaſy and natural, yet notwithſtanding for the com 
niences fore- mentioned, we ſee it is made in an inclining pv 
ture. 

Another very conſiderable, and heretofore unobſerv'dcon 
nience of this inclination of the earth's axis, Mr. Keil afford 
in his examination of Dr. Burnet's Theory of the Earth, p. 

There is (faith he) one more [beſides what he had menti 
ed before] conſiderable advantage, which we reap by ihe] 
ſent poſition of the earth, which I will here inſert, becault 
do not know that it is taken notice of by any. And it is, 
by the preſent inclination of the earth's axis to the plane off 
ecliptic, we who live beyond 45 degrees of latitude, and f 
moſt in need of it, have more of the ſun's heat throughout! 
year, than if he had ſhined always in the equator, that h 
we take the ſum of the ſun's actions upon us both in ſum 
and winter, they are greater than its heat would be if he 
ed always in the equator; or, which is the ſame thing, iht 
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ppoſite parallels, is greater thail i it would be if in thoſe two 
Jays he deſcribed the equator, Whereas in the torrid zone, 
and even in the temperate almoſt as far a 45 degrees of latitude, 
he ſu u of the ſun's heat in ſummer and winter is leſs than if 


ff the ecliptic, For the demonſt ration of which, I refer the 
eader to the book itſelf, 


ond | tbink (pr oceeds he) this conſideration cannot but lead us 
aſe Wot a tranſcendent admiration of the Divine Wiſdom, which 
r pen placed the earth in ſuch a poſture as brings with it ſeve- 


al conveniences beyond what we can ealily diſcover without 
udy and application: and I make no queſtion, but if the reſt 


eral advantages which accrue to us by their preſent conſtitu- 
on, which are far beyond the uſes of them that are yet diſ- 
overed ; by which it will plainly appear, that God hath choſen 
etter for us than we could have done for ourſelves, 

If any man ſhould object and ſay, it would be more conveni- 
nt for the inhabitants of the earth, if the tropics ſtood at a 
eater diſtance, and the ſun moved farther northward and 
puthward, for ſo the north and ſouth parts would be relieved, 
1d not expoſed to ſo extreme cold, and thereby FORE un- 
habitable as now they are. 

To this J anſwer, that this would be more inconvenient to 


te h and ſouth parts but liitie more comfort; for then as much 
the diſtances between the tropics were enlarg'd, fo much 
ould alſo the artic and antartic circles be enlarg'd too; and 
we here in England, and ſo on northerly, ſhould not have 
od lat grateful and uſeful ſucceſſion of day and night, but pro- 
ortionably to the ſun's coming towards us, ſo would our days 
of more than twenty four hours length, and according to 
| uh 5 recels in winter our nights proportionable, which how great 
convenience it would be, is eaſily ſeen, Whereas now the 
hole latitude of the carth, which hath at any time above twen- 


gregate of the ſun's heat upon us while he deſcribes any two 


ould be, were the axis of the earth perpendicular to the plane 


ff the works of nature were well obſerved, we ſhould find ſe- 


he inhabitants of the earth in general, and yet would afford the 
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ty-four hours day, and twenty-four hours night, is little at 
inconſiderable in compariſion of the whole bulk, as lying neu an 
the poles. And yet neither is that part altogether unuſefuſ ma 
for in the waters there live fiſhes, which otherwhere are n is 
obvious; ſo we know the chief whale-fiſhing is in Greenland ble 
yea, not only fiſh, but great variety of waterfowl, both Who wii 
and cloven-footed, frequent the waters, and feed there, bree va: 
ing alſo on the cliffs by the ſea fide, as they do with us: ti fon 


figures and deſcriptions of a great many whereof are given u clay 
by Martin in his voyage to Spitzberg, or Greenland. And fo f 
the land, bears, and foxes, and deer, in the moſt northeri ing 
country that was ever vet touched, and doubtleſs, if we fu the: 
diſcover further to the very north pole, we ſhall find all th tries 
tract not to be vain, uſeleſs, or unoccupied. | eaſy 
Thirdly, The third and laſt thing I propoſed, was the coy velli 
ſtitution and conſiſtency of the parts of the earth. And adn fay; 
rable it is, that the waters ſhould be gathered together in Epe 
ſuch great conceptacula, and the dry land appear; and thouggi more 
we had not been aſſured thereof by divine revelation, we cou more 
not in reaſon but have thought ſuch a diviſion and ſeparatoſ ent ar 
to have been the work of Omnipotency, and infinite WiſdonfFf intenc 
and Goodneſs; for in this condition the water nouriſhes a that t 
maintains innumerable multitudes of various kinds of fiſhes; with 
the dry land ſupports and feeds as great variety of plants a ſour n 


animals, which have their firm footing and habitation : when falutar 
as had all been earth, all the ſpecies of fiſhes had been loſt, a_il great 1 
all thoſe commodities which the water affords us; or all va molt p 


there had been no living for plants, or terreſtrial animals, ¶ [Þirits, 
man himſelf, and all the beauty, glory, and variety of this and (ta 
ferior world had been gone, nothing being to be ſeen but fruits, 7 
uniform dark body of water: or all had been mixt and mi utenſils 


Out of 
leſt We 

Firſt 
with al 
Wine, vi 


up of water and earth into one body of mud or mire, as d 
would think ſhould be moſt natural: for why ſuch a ſeparil 
on, as at preſent we find, ſhould be made, no account can 
given, but providence, I ſay, had all this globe been mire! 
mud, then could there have been no poſlibility for any anim 


F 


bart II. in THE CREATION. 129 
ar all to have lived, excepting ſome few, and thoſe very dull 

and inferior ones too. That therefore the earth ſhould be 

ſeful made thus, and not only ſo, but with ſo great variety of parts, 
e nal as mountains, plains, valieys, ſand, gravel, lime ſtone, clay, mat- 
land ble, argilla, &c. which are ſo delectable and pleaſant, and like- 
hae wiſe fo uſeful and convenient for the breeding, and living of 
reel various plants and animals; ſome affecting mountains, ſome plains, 
: the ſome valleys, ſome watery places, ſome ſhade, ſome ſun, ſome 
en u clay, ſome ſand, ſome gravel, &c. That the earth ſhould be 
nde ſo figured as to have mountains in the midland parts; abound- 
ther ing with ſprings of water, pouring down ſtreams and rivers for 
e ſul the neceſſities and conveniencies of inhabitants of the lower coun- 
11 m 1rics; and that the levels and plains ſhould be formed with fo 
eaſy a declivity as to caſt off the water, and yet not render tra- 
| velling or tillage very difficult or laborious. Theſe things 1 
fay, maſt needs be the reſult of counſel, wiſdom, and deſign, 
Eſpecially when (as J ſaid before) not that way which ſeems 
more facile and obvious to chance is choſen, but that which is 
more difficult and hard to be traced, when it is moſt conveni- 
ent and proper for thoſe nobler ends and deſigns, which were 
intended by its wiſe Creator and Governor, Add to all this, 
that the whole dry land is, for the moſt part, covered over 
with a lovely carpet of green graſs, and other herbs, of a co- 
ſour not only moſt grateful and agreeable, but moſt uſeful and 
ſalutary to the eye; and this alſo decked and adorned with 
great variety of flowers of beautiful colours and figures, and of 
moſt pleaſant and' fragrant odours for the refreſhment of our 
ſpirits, and our innocent delight. As alſo with beautiful ſhrubs, 
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this M and ſtately trees, affording us not only pleaſant and nouriſhing 
but fruits, many liquors, drugs, and good medicines, but timber and 
d ma utenſils for all ſorts of trades, and the conveniencies of man. 
| as d Out of many thouſands of which we will only juſt name a few, 
eparaWO<lt we ſhould be tedious and too bulky. 


Firſt, T he coco, or coker-nut-tree, that ſupplies the Indians 
wich almoſt whatever they ſtand in need of, as bread, water, 
Wine, vinegar, brandy, milk, oil, honey, ſugar, needles, thread, 
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linen, clothes, cups, ſpoons, beſoms, baſkets, paper, maſts for 
hips, fails, cordage, nails, coverings for their houſes, &c. which 
may be ſeen at large in the many printed relations of voyages 
and travels to the Eaſt Indies, but moſt faithfully in the Ho. 


tus Malabaricus, publiſhed by that immortal patron of natural p 
learning, Henry Van Rheede van Draakenſtein, who has had of 


great commands and employs in the Dutch colonies _. M6 

Secondly, The aloe muricata vel aculeata, which yields the MW uf 
Americans every thing their neceſſities require, as fences au cir 
houſes, darts, weapons, and other arms, ſhoes, linen, and clothes ou 
needles and thread, wine and honey, beſides many utenſils, for 5 


all which Hernandes, Garcililaſſo de la Vega, and Me ' ps) 
may be conſulted. hol 


Thirdly, The bandura cingalenſium, called by Gon the pn. ¶ fino 
apus vegetabilis, at the end of whoſe leaves hang long facksor 
bags, containing a pure limpid water of great ule to the nating 
when they want rain for eight or ten months together. 


A parallel inſtance to this of the bandura, my learned and Fo 
worthy friend Dr. Sloane affords us in a plant by him obſern Mis a | 
ed in the iſland of Jamaica, and deſcribed by the title of Y3/cunWecawp! 


caryophilloides maximum flore trifetalo pallide luteo, femine jo 
{amento/o, which is commonly called, in that iſland, wild- pine, 
Philoſoph. T ranſact. N. 251. Page 144. 1 ſhall not tranſeriveMtumon 


the whole deſcription, but only that part of it which relates H ax, o 


this particular: From the root (which he had deſcribed deve ma 
fore) ariſe leaves on every ſide, after the manner of leeks, «ot whc 
ananas, whence the name of wild-pine, or aloes, being fog, c 
ed or encloſed one within another, each of which is two todlfitat m. 


* 


and an half long, and from a three inch breadth at beginning Fift! 
or baſe ends in a point, having a very hollow, or concave, io, St. 
ward fide, and a round, or conyex, outward one: ſo that Head of 
all their hollow ſides is made within a very large prefervato!Fred Re 
* ciſtern or baſin, fit to contain a pretty quantity of water, whicin, that 
* in the rainy ſeaſon falls upon the utmoſt parts of the ſpreadingMerves, 

leaves, which have channels in them, conveying it down rd (a 


the ciſtern where it is kept, as in a bottle, the leaves aftefe leay, 
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they are ſwelled out like a bulbous root to make the bottle 
' bending inward or coming again cloſe to the ſtalk, by that 


of the ſun-beams. 

In the mountainous, as well as the dry low woods, in ſcarcity: 
' of water, this reſervatory is not only neceſſary and ſufficient 
for the nouriſhment of the plant itſelf, but likewiſe is very 
' uſeful to men, birds, and all ſorts of inſects, whether in ſcars 
' city of water they come in troops, and ſeldom go away withe 
' out refreſhment. 

Captain Dampier, in his voyages, vol. 2. of Cantyechs (tells 
' ys) that theſe baſins made of the leaves of the wild-pine, will 
hold a pint and half, or a quart of water, and that when they 


find theſe pines, they ſtick their knives into the leaves juſt a- 


' boye the roots, and that lets out the water, which they catcti 
in their hats, as, faith he, I have done * times to my great 
relief. 1 0 

Fourthly, The cinnamon- tree of Ceylon, in whoſe parts there 
is a wonderful diverſity: out of the root they ger a ſort of 
camphire, and its oil; out of the bark of the trunk, the true 
oil of cinnamon; from the leaves, an oil like that of cloves; 
out of the fruit a juniper oil, with a mixture of thoſe of ein- 
damon and cloyes; beſides, they boil the berries into a ſort of 


ne may take notice of the candle-trees of the Weſt- Indies, out 


of whoſe fruit, boil'd to a thick fat conſiſtence, are made very 


pood candles, many of which have been lately diſtributed by 
that moſt ingenious merchant, Mr. Charles Dubois. 

Fifthly, The fountain, of dropping- trees, in the iſles of Fer- 
ro, St. Thomas, and in Guiney, which ſerve the inhabitants in- 
ead of rain, and freſh ſprings: my honoured friend Dr, Tan- 
red Robinſon, in a late letter to me, is not of Voſlius's opinis 
dn, that theſe trees are of the Fetulaceous kind; becauſe he ob- 
ſerves, that by the deſcriptions of eye-witnefſes, and by the 
Iry'd ſample, ſent by Paludanus to the Duke of Wirtenberg, 
e leaves are quite different from thoſe of the Ferula's, com- 


1 


means hindering the evaporation of the water by the heat 


Fax, out of which they make candles, plaiſters, unguents. Here 
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132 Tax WISDOM OF G OD 
ing nearer to the Sgſeli Etheopicum Salicis vel Periclymeni fo. 


. lio: therefore the doctor rather thinks them to be of the lau- 


rel · kind, though he concludes there may be many different ſorts 
of theſe running aqueous trees; becauſe that phaenomenon does 
not depend upon, or proceed from any peculiarity of the plant, 
but rather from the place and fituation; of which he writes 
more at large, in a letter printed in another difcourſe of mine. 


Sixthly, and Laſtly, We will only mention the names of fome 
other vezetables, which, with eighteen or twenty thouſand 


more of that kind, do manifeſt to mankind the illuſtrious boun- 
ty and providence of the almighty and omniſcient Creator, 
towards his undeſerving creatures; as the Cotton-trees; the 
Manyoc, or Caſſava: the Potatoe; the Jeſuit's bark- tree; the 
Poppy; the Rhubarb; the Scammony; the Jalap; the Colo. 
quiatida; the China; Sarſa; the Serpentaria Virginiana, ot 
Snake- weed, the Niſi, or Genſeg; the Numeroſe Balſam, and 
Gum: trees, many of which are of late much illuſtrated by the 
great induſtry and ſkill of that moſt diſcerning botaniſt, Dr, 
Leonard Pluckenet. Of what great uſe all theſe, and innu- 
merable other plants, are to mankind in the ſeveral parts d 


life, few or none can be ignorant; beſides the known uſes in 


curing diſeaſes, in feeding and cloathing the poor, in building, 
in dying, in all mechanics, there may be as many more not yet 
diſcover'd, and which may be refery'd on purpoſe to exerciſe 
the faculties beſtow?d on man, to find out what is neceſſary, col- 
venient, pleaſant, or profitable to him. 

To ſum up all in brief: this terraqueous globe we know! i 
made up of two parts, 

1. A thin and fluid, 

2. A firm and conſiſtent. 


The former, called by the name of water; the latter, of 


earth, or dry land. The land being the more denſe and heavy 
body, doth naturally deſcend. beneath the water, and occupf 
the lower place; the water aſcends and floars above it, But 


we ſee that it is not thus + for the land, though the more hex 


vy, is forcibly and contrary to its nature ſo elevated as to cal 
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off the water, and ſtand above it. being (as the Pſalmiſt phraſes 
lau- it) founded upon, or above the ſeas, and eſtabliſhed above the 
ſorts floods, Plal. xxiv. 2. And this in ſuch manner, that not on- 
does ly on one fide of the globe, but on all ſides, there were pro- 
lant, bably conti nents and iſlands raiſed ſo equally as to counterbalance 
rites I one another, the water flowing between them, and filling the 
ine. hollow and depreſſed places. Neither was the dry land only 
ſome I raiſed up, and made to appear, but ſome parts (which we call 
and WY mountains) were highly elevated aboye others; and thoſe ſo 
oun- If diſpoſed and ſituated (as we have ſhewn) in the midland parts, 
ator, and in continued chains running Eaſt and Weſt, as to render 
; the BY all the earth habitable, a great part whereof otherwiſe would 
the not have been ſo: but the torrid zone mult indeed have been 
-olo- WF ſuch a place as the antients fancied it, uninhabitable for heat. 
„ or Let us now conſider how much better it is, that the dry land 
, and I ſhould be thus raiſed up, and the globe divided almoſt equally 


between earth and water, than that all its ſurface ſhould be one 
uniform and dark body of water. I ſay water, becauſe that 
naturally occupies the ſuperior place, and not earth; for were 


res of it all water, the whole beauty of this inferior world were gone: 
ſes in there could be no ſuch pleaſant and delicious proſpects as the 
ding, earth now affords us: no diſtinction and grateful variety of 
7 yet mountains and hills, plains and valleys, rivers and pools, and foun- 
ereiſe Wins; no ſhady woods ſtored with lofty and towring trees for 


timber ; lowly, and more ſpread ones, for ſhade and fruit; no 
amicable verdure of herbs, beſpangled with an infinite variety 
of ſpecious and fragrant flowers: for thoſe plants that grow at 
the bottom of the ſea, are for the moſt part of a dull, ſullen 
and dirty olive colour, and bear no flowers at all. Inſtead of 
the elegant ſhapes and colours, the ſagacity and docility of in- 


Coll- 
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, of 


heavſ{Wecrial choriſters, there had been nothing but mute and ſtupid 
ccupſWnd indocile fiſhes, which ſeem to want the very ſenſe of diſ- 

ButWipline, as may be gathered from that they are not vocal, and 
* that there appear in them no organs of hearing; it being alſo 
0 Ca 


doubtful, whether the element they live in be capable of tranſ- 
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genious beaſts and birds, the muſical voices and accents of the 
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mitting ſounds, the beſt ſenſe they have, eyen their ſight can 
be but dull and imperfect; the element of water being ſemi. 
opake, and reflecting a good part of the beams of light. The 
moſt noble and ingenious creatures that live there, the cetace; 
ons kind, being near a-kin to terreſtrial animals, and breath. 
ing in the ſame element, the open air. Had, 1 ſay, all been 
water, there had been no place for ſuch a creature as man; ay 
we ſee there is no ſuch there; there i is no buſineſs for bim, 
no ſubject to employ his art and faculties, and conſequently there 
could be no effects of them; no ſuch things as houſes and ci 
ties, and ſtately edifices, as gardens and orchards, and walks 
and labyrinths, as corn-fields, and vineyards, and the reſt of 
theſe ornaments, wherewith the wit and induſtry of man hath 
embelliſhed the world. 
Theſe are great thiags, and worth the care and providence 
of the Creator ; which whoſo conſidereth, and doth not diſcerg 
and acknowledge, muſt needs be as ſtupid as the earth he gos 
upon. 

But becauſe mountains have been look?d upon by fs 
warts, and ſuperfluous excreſcences, of no uſe or benefit; nay; 
rather as ſigns and proofs, that the preſent earth is nothing 
Elſe but a heap of rubbiſh and ruins, 1 ſhall reduce and de: 
monſtrate i in ene the great uſe, benefit, and neceſly of 
| them, 

1. They are of eminent uſe for the production and origind 
of ſprings and rivers. Withour hills and mountains there could 
be no ſuch things, or at leaſt but very few: no more than ve 
now find i in plain and level countries; that is, ſo few, that it 
was never my hap to ſee one. In winter-time indeed, we might 
have torrents and land- floods, and perhaps ſometimes great in 
undations, but in ſummer nothing but ſtagnating water, reſerved 
in pools and ciſterns, or drawn up out of deep wells. But a 
for a great part of the earth (all lying within, or near the tro 

pics) it would neither have rivers nor any rain at all: we ſhould 
e loſe all thoſe conveniencies and advantages that 


Fryers alſord Us, of filing, navigation, Aarrigges, driving 0b 


rt IN 
t Can 
ſemi. 
The 
tac 
reaths 
been 
D a5 
him, 
there 
1d ci 
walks 
eſt of 
| hath 


dency 
iſcern 
e goa 


Mme a} 
3 Day, 
thing 
d de: 
lty of 


riginal 
could 
an Ve 
that i 
might 
eat in- 
ſerved 
But as 
e tr0- 
{hould 


8 that 


10g a 


Part II. mi THE CREATION. 1357 
mills, engines, and many others. This end of mountains I find 
aſſigned by Mr. Edmund Halley, a man of great ſagacity and 
deep inſight into the natures and cauſes of things, in a diſcourſe 
of his publiſhed in the Philo/oph. Tranſuctions, Numb. 192. in 
theſe words . This, if we may allow final cauſes [Hardiment; 


the thing is clear, pronounce boldly without any Ifs or Ands] 
this ſeems to be one deſign of the hills, that their ridges: be- 


! ing placed through the midſt of their continents, might ſerve 
* as it were for alembics, to diſtil freſh water for the uſe of 
man and beaſt; and their heights to give a deſcent to thoſe 
« ſtreams, to run gently, like ſo many veins of the microcoſm, 
to be more beneficial to the creation.” | | | 

II. They are of great uſe ſor the generation, and conveni- 
ent digging up of metals and minerals; which how- neceſſary 
inſtruments they are of culture and civility I have before ſhewn, 
Theſe we ſee are all digged out of mountains, and 1 doubt whe- 
ther there is, or can be any generation of them, in perfectly 
plain and level countries: but if there be, yet could not ſuch 
mines, without great pains and charges, if at all, be 'wrought; 
the delfs would be ſo flown with waters (it being impoſſible to 
make any addits or ſoughs to drain them) that no gins or ma- 
chines could ſuffice to lay and keep them dry. 8 

III. They are uſeful to mankind in affording them conve- 
nient places for habitation and ſituations of houſes and villa- 


ges, ſerving as ſkreens to keep off the cold and nipping blaſts 


of the northern and eaſterly winds, and reflecting the benign 
and cheriſhing ſunbeams, and ſo rendering their habitations 
both more comfortable and more cheary in winter; and pro- 
moting the growth of herbs and fruit- trees, and the maturati- 
on of their-fruits in ſummer. Beſides caſting off the waters, 
they lay the gardens, yards, and avenues to the houſes dry and 
clean; and ſo as well more ſalutary, as more elegant, Where- 
as houſes built in plains, unleſs ſhaded with trees, lie bleak and 
expoſed to wind and weather, and all winter are apt to be grie- 
viouſly annoyed with mire and dirt. 

IV. They are very ornamental to the earth, affording pleas 
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136 TRE WISDO Mor GOD puri In Part 
fant and delightful proſpects, both, 1. To then that look down, Wo! th 
wards from them, upon the ſubjacent countries; as they muſt Wi: vic 
needs acknowledge, who have been but on the Downs of Suf. ing 1 
_ Tex, and enjoyed that raviſhing proſpect of the ſea on one hand, 
and the country far and wide on the other. And. 2. To thoſe 
that look upwards and behold them from the plains, and low 
grounds; which what a refreſhing and pleaſure it isto the eye, 
they are beſt able to judge who have lived in the iſle of Ely, 


lome 
vith | 
dutter 
els al 
ner m 


or other level countries, extending on all ſides further than one HMura, 
can ken; or have been out far at ſea, where they can ſce no» Meow a 
thing but ſky and water. That the montains are pleaſant ob- Th: 
zetts to behold, appears, in that the very images of them, their Wh che 
draughts and landſkips are ſo much eſteemed. id not 
V. They ſerve for the production of great variety of herbs f Mar 
and trees; for it is a true obſervation, that mountains do elpe- VII. 
cially abound with different ſpecies of vegetables, becauſe of the MWhounca 
great diverſity of ſoils that are found there, every vertex, ot Wclt, : 
eminency, almoſt affording new kinds. Now theſe plants ſerve Hof ct 
partly for the food and ſuſtenance of ſuch animals as are pro-: udenſ 
per to the mountains, partly for medicinal uſes; the chief phy- WF exte 
fic-herbs and roots, and the beſt in their kinds growing there: Ha like 
it being remarkable, that the greateſt and moſt luxuriant ſpe· rn the 
cies in molt genera of plants are native of the mountains: part- Mons of 
ly alſo for the exerciſe and diverſion of ſuch ingenious and in: This 
duſtrious perſons, as are delighted in ſearching out theſe na Win anc 


tural rarities; and obſerving the outward form, growth, na» have, 
tures, and uſes, of each ſpecies, and reflectiug upon the Crea- i. 
tor of chem his due praiſes and benedictions. ] had 
VI. They ſerve for the harbour, entertainment, and mainte- ing f. 
nance of various animals, birds, beaſts, and inſects, that breed, Daus and 
feed, and frequent there; for the bigheſt tops and pikes of A ſeco 
the Alps themſelves, are not deſtitute of their inhabitants, the Ney an 
Ibex, or Steinbuck, the Rupicapra, or Chamois, among quadru- our t 
peds; the Lagopus among birds; and 1 my ſelt have obſer ved pd ; Fi, 
beautiful Papilios, and {tore of other infects, upon the tops of 
ſome of the Alpine mountains. Nay, the higheſt ridgesof many 


=o 


E ern N = = 2 
Ah otro ont Arran 
a 2 % ds ** 8 44 


2 
EE I ens Te nies eee ern 


= 2 p TE . 25 2 i 6 P 
EN ROS Rr 


r 


v 
oy J 
— 


2 — 
r 877 
* * hy a — — 
n * _ 
— <= 27 4 1 — 
. — ii” en = 
— 


bart II. IN THE CREATION. 135 
of thoſe mountains, ſerve for the maintenance of cattle for the 
ſervice of the inhabitants of the valleys; the men there, leav- 
ing their wives and younger children below, do. not, without 
ſome difficulty, clamber up the acclivities, dragging their king 
ith them, where they feed them, and milk them, and make 
utter and cheeſe, and do all the dairywork, in ſuch ſorry ho- 
els and ſheds as they build there to inhabit in during the ſum- 
ver months : this I myſelf have ſeen and obſerved in Mount 
Jura, not far from Geneya, which 1s high enough to retain 
ow all che winter. 

The ſame they do alſo in the Griſons country, which is one 
f the higheſt parts of the Alps, travelling through which I 
id not ſet foot off ſnow for four days journey at the latter end 
March. 

VII. Thoſe long ridges and chains of lofty and topping 
jountains, which run through the whole continents Eaſt and 

elt, as I have elſewhere obſerved, ſerve to ſtop the evagati- 

of the vapours of the North and South in hot countries, 

ndenſing them like alembic heads into water, and ſo by a kind 

external diſtillation giving original to ſprings and rivers; 

1d likewiſe by amaſſing, cooling, and conſtipating of them, 
rn them into rain; by thoſe means rendering the fervid re- 
ons of the torrid zone habitable, | 

C This diſcourſe concerning the uſe of mountains, T made uſe 

in another & treatiſe ; but becaule it is proper to this place, 

have, with ſome alterations and enlargements here repeat- 

It, 1 
1 had almoſt forgotten that uſe they are of to mankind, in 
ing for boundaries and defences to the territories of king- 
ms and commonwealths. 

A ſecond particular I have made choice of, more exactly ta 
rey and conſider, is the body of man: wherein I ſhall en- 
avour to diſcover ſomething of the wiſdom and goodneſs of 
dd; Firſt, By making ſome general obſervations concerning 
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the body. Secondly, By running over and diſcourſing upon one 
its principal parts and members. advar 

1. Then in general, J ſay, the wiſdom and goodneſs of Gol tion. 
appears in the erect poſture of the body of man, which is a prod Fi. 
vilege and advantage given to man, above other animals. BuMWwhich 
though this be ſo, yet I would not have you think, that all being 
particulars I ſhall mention are proper only to the body of many o 
divers of them agreeing to many other creatures. It is nuho car 
my buſineſs to conſider only the prerogatives of man above izon. 
ther animals, but the endowments and perfections which V Sec 


ture hath conferred on his body, though common to then ook in. 


with him, Of this erection of the body of man, the ancieii no ſ 


have taken notice as a particular gift and favour of God. ver h 
Pronaque cum ſpectent animalia caetera terram, Thi 
Os homini ſublime dedit coelumque tueri | ore c 
e Juſſit, et e ad fydera collere vultus. had be 

Ovid. Metam. 1. Niall u 
Il quac 
And before him, Tally i in his ſecond book De Nat. Dot u 


rum. deſides 
Ad hanc providentiam naturae tam diligentem tamque ee uſe 


lertem adjungi multa poſſunt, e quibus intelligatur quai 124 
* res hominibus a Deo, quamque eximiae tributae ſunt, qui pile cr. 
mum eos humo excitatos, celſos et erectos conſtituit, ut D :rds. 
rum cognitionem coelum intuentes capare poſſent, Sunt ff But i 
nim e terra homines, non ut incolae atque habitatores Mot inte 
* quaſi ſpectatores ſuperarum rerum atque coeleſtium, quaruMcd and 
ſpectaculum ad nullum aliud genus animantium pertinet. ccordin 
Man being the only creature in this ſublunary world, mi Mo; 
to contemplate heaven, it was convenient that he ſhould h To w 


| ſuch a figure or /itus of the parts of his body, that, he mige lengt 


conveniently look upwards. But to ſay the truth in this conven 
ſpect of contemplating the heavens, or looking upwards, Ind {et 1 
not ſee what advantage a man hath by this erection above Mhildren 
ther animals, the faces of moſt of them being more ſupine ti heir han 
ours, which are only perpendicular to the horizon, Whered us to 


oe of theirs ſtand reclining, But yet two or three other 
I adrantages we have of this erection, which I ſhall here men 
Gol tion. 

d Firſt, It is more commodious for the ſuſtaining of the head, 
which being full of brains, and very heavy (the brain in man 


any other animal) would have been very painful and weariſome 


ve ion. 

Nl Secaudly, This figure is moſt convenient for proſpect, and 
Looking about one. A man may ſee further before him,which 
uo ſmall adyantage for avoiding danger, and diſcovering what- 
Fer he ſearches after, 

Thirdly, The conveniency af this ſite of our bodies will 
ore clearly appear, if we conſider what a pitiful condition we 
had been in, if we had been conſtantly neceſſitated to ſtand and 
valk upon all four; man being by the make of his body, of 
|| quadrupeds (for now I mult compare him with them) the 


lies that, we ſhould ha ve wanted, at leaſt in a great meaſure, 

he uſe of our hand, that unvaluable inſtrument, without which 

ye had wanted moſt of thoſe advantages we enjoy as reaſon- 

ble creatures, as I ſhall more plainly demonſtrate after · 
dards. 

hut it may be perchance objected by ſome, that Nature did 

ot intend this erection of the body, but that it is ſuperindu- 


ccording to char of the poet, 

* Mox quadrupes, rituque tulit ſua membra ferarum. Ovid. 
To which J anſwer, that there is ſo great an inequality in 
e length of our legs and arms, as would make it extremely 
convenient, if not impoſſible, for us to walk upon all four, 
nd ſet us almoſt upon our heads; and therefore we ſee that 
hildren do not creep upon their hands and feet, but upon 
eir hands and knees; ſo that it is plain that Nature intend- 
dus to walk as WC do, and not upon a all four. 
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being far larger in proportion to the bulk of his body, than in 


zo carry, if the neck had lain OW or inclining to the ho- 


noſt unfit for that kind of inceſſus, as I ſhall ſhew anon. And 


ed and artificial; for that children at firſt creep on all four, 
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2. I argue from the /itus, or poſition of our faces; for hal 
we been to walk upon all four, we had been the moit prone of 
all animals, our faces being Parallel to the horizon, and lookin 
14 directly downwards. 
11 3. The greatneſs and ſtrength of the muſcles of the thighs 
and legs above thoſe of the arms, is a clear indication, that 
they were by Nature intended for a more difficult and labors 
ous action, even the moying and transferring the whole body, 
and that motion to be ſometimes continued for a great while 
together. | 
As for that argument taken from rhe contrary Ben of the 
Joints of our arms and our legs to that of quadrupeds, as tha 


part 
8 whit 
cap. 2 
T habe 
accr 
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him, 
doth 
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our knees bend for ward, whereas the ſame joint of their hin raw i 
legs bends backward ; and that our arms bend backward, whete be rel 
q as the knees of their fore- legs bend forward, Although ty ufficie, 
obſervation be as old as Ariltotle, becauſe I think there % ngs k 
[ miſtake in it, in not comparing the ſame joints (for the fi Need ol 
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or uppermoſt joint in a quadruped's hind- legs bend for ward, 
well as a man's knees, which anſwer to it, being the uppermol 
joint of our legs; and the like mutatis mutandis may be ſaide 
the arms) I ſhall not inſiſt u pon it. 
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Another particular which may ſerve to- demonſtraly tha the « 
this erect poſture of the body of man was intended and delignW'pirat! 
ed by the wiſe and good Author of nature, is the faſtening muſc 


jus tie; 
the 2 
ently 


erefor 


the cone of the pericardium to the midriff: an account where 
of I ſhall give the reader out of the ingenious Dr. Tyſon's A 
natomy of the Orang-Outang, or Pigmy, p. 49. 

Veſalius (faith he) and others make it a peculiarity to mal 
that the pericardium, or bag that incloſes the heart, ſhould 9 
faſten'd to the diaphragm. Veſalius tells us, (De Corpo the d 
Humani fabrica, l. 6. c. 8.) Caeterum involucri mucro, A 
dextri ipſius lateris egregia portio ſepti tranſverſi nerveo ci N utes 
* culo validiſſime amploque admodum ſpacio connaſcitur, quoſ bat it | 
* hominibus eſt peculiare. The point of the pericardium: aut ma 
* a very conſiderable portion of its right fide, is moſt firmly" four 
F att to the ner vous circle of the midriff for a large ſpac II. TI 


% 


bart 1. mw Tm CREATION. 14 
bal which is peculiar to mankind,” So Blancardius, Anat. reform. 
e of Micap. 2. p. 8. Homo prae caeteris animalibus hoc peculiare 
habet, quod ejus pericardium ſepti tranſverſi medio ſemper 
accreſcat, cum idem in quadrupedum genere liberum et ali- 
quanto ſpatio ab ipſo remotum ſit: man hath this peculiar to 
him, and different from other animals, that his pericardium 
doth always grow to the middle of the midriff; whereas in 
the quadruped kind it is free and removed ſome diſtance 
hie from it. 

The pericardium i in man is therefore thus faſten'd, that it 
xpiration it might aſſiſt the diaſtole of the diaphragm: for o- 
Wherwiſe the liver and ſtomach being fo weighty, they would 
Iraw eit down too much towards the abdomen, ſo that, upon 
Ihe relaxation of its fibres in its diaſtole, it would not aſcend 
ufficiently into the #horax, ſo as to cauſe a ſubſidency of the 
ungs by leſſening the cavity there. In quadrupeds there is no 
ed of this adheſion of the pericardium to the diaphragm; 
or in them, in expiration, - when the fibres of the diaphragm 
moe relaxed, the weight of the viſcera of the abdomen will eaſi- 
ſaidaſq preſs the diaphragm up into the cavity of the thorax, and fo 
erform that ſer vice. Beſides, were the pericardium faſten'd 
the diaphragm in quadrupeds, it would hinder its ſyſtole in 
ſpiration, or its deſcent downwards upon the contraction of 
WE muſcular fibres; and the more, becauſe the diaphragm being 
us tied up, it could not then ſo freely force down the weight 
the viſcera, which are always preſſing upon it, and conſe- 
ently not ſufficiently dilate the cavity of the thorax, and 
o maifWerefore muſt hinder their inſpiration. Thus we ſee how 
uld bccflary it is, that in man, the pericardium ſhould be faſten'd 
the diaphragm, and in quadrupeds how inconvenient it would 
And ſince we find this difference between the hearts of 
eo ei utes and men in this particular, how can we imagine but 
hat it muſt needs be the effect of wiſdom and deſign, and 
hat man was intended by nature to walk. ere, and not upon 
four, as quadrupeds do. 

II. The body of man may thence be proved to be the eſſect 
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of wiſdom, becauſe there is nothing in it deficient, nothing ſy. ture 
perfluous, 1 nothing but hath its end and uſe; So true are thoſs mere 
maxims we have already made uſe of, Natura, nihil facit ru the fe 
© ſtra,” and © Natura non abundat in ſuperfluis, nec deficit in WM Ha 
e neceflariis,” no part that we can well ſpare. * The eye can- Mrariar 
not ſay to the hand, I have no need of thee, nor the head Milike c 
the feet, I have no need of you, 1 Cor, xii. 21. ans ſhoulc 
uſurp the Apoſtle's ſimilitude. 15 no ite 
The belly cannot quarrel with the weber, nor they with carry 
the belly, for her ſeeming ſloth: as they provide meat for her, Mvheth 
ſo ſhe concocts and diſtributes it to them. Only it may beMichit<< 


doubted to what uſe the paps in men ſhould ferve. I anſwer, Wlikelih 
partly for ornament, partly for a kihd of conformity between {Wparts: 
the ſexes, and partly to defend and cheriſh the heart; in ſome But 
they contain milk, as in a Daniſh family we read of in Barth place 
line's anatomical obſervations. However, it follows not that vithou 
they or any other parts of the body are RY becanie eur he 
are ignorant. be mac 
I hate lately met with a ſtory 1 in Seignior Paulo Boccone tus nitely 
ene, Obſervations, printed at Bologna in Italy, 1684. v III. 
atteſted, concerning a countryman, called Billardino di Billy Hence 
living in a village belonging to the city of Nocera in UmbriyM''< par 
called Somareggio, whoſe wife dying, and leaving a young inoicnt 
fant, he nouriſhed it with his own milk. This man, either er uſe 
becauſe in the ſmall village where he lived there was not ing, | 
wet nurſe to be had, or becauſe he was not able to hire oe a! 
took the child, and applying it to his own boſom, and putin. 
| the nipples of his breaſt into its mouth, invited it to ſuck, whit 942m 
the infant did, and after divers times drawing, fetch'd ſon unt. 
milk ; whereat the father encouraged, continued to apply it hings 2 
and fo after a while it brought down the milk ſo plentifully Mud th 
to nourith it for many months, till it was fit to be weanelfement, 
Hereupon my author having proved by ſufficient authority s Cice 
able anatomiſts, ſuch as Franciſcus Maria Florentinus, and Mat tiſimu 


cellus Malpighius, that the paps of men have the ſame ſtructural gunter 
and the ſame yeſſels with thoſe of women, concludes, that 1 dui na 
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o ſo. WM ture bath not given paps to men, either to no purpoſe, or for 


hoſe mere ornament, but, if need requires, to ſupply the defect of | 


fra: the female, and give fuck to the young. 
it in Had we been born with a large wen upon our faces or a Ba- 
can- Mrarian poke under our chins, or a great bunch upon our backs 
dle camels, or any the like ſuperfluous. excreſceney, which 
may ſhould be not only uſeleſs but troubleſome, not only ſtand us in 
no ſtead, but alſo be ill- favoured to behold, and burdenſome to 
with carry about, then we might have had ſome pretence to doubt 
her, Wvbether an intelligent and bountiful Creat or had been our ar- 
be chitect; for had the body been made by chance, it muſt in all 
ler, ikelihood have had many of theſe en and unneceſſary 
een parts. 
fone But now ſeeing there is none of our members but hath its 
rehos place and uſe, none that we could ſpare, or conveniently live 
that 
e We 


our heads, or the nails on our fingers ends; we mult needs 
be mad or ſottiſh, if we can conceive any other than that an in- 
fnitely good and wiſe God was our Author and Former. 

III. We may fetch an argument of the wiſdom and provi- 
dence of God from the convenient ſituation and diſpoſition of 
the parts and members of our bodies: they are ſeated moſt con- 
jeniently for uſe, for ornament, and for mutual aſſiſtance. Firſt, 
for uſe; for we ſee the ſenſes of ſuch eminent uſe for our well- 
Peing, ſituate in the head, as ſentinels in a watch-tower, to re- 
tive and convey to the ſoul the impreſſions of external ob- 
tz, © Senſus autem interpretes ac nuntii rerum in capite tan- 
quam in arce mirifice ad uſus neceſſar ios et facti et collocati 
ſunt.“ Cic. de Nat. Deorum. The eye can more eaſily ſee 
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u ngs at a diſtance, the ear receive ſounds from afar: how 
Ily ald the eye have been better placed, either for beauty and or- 


ancd{Wament, or for the guidance and direction of the whole body? 


ity o Cicero proceeds well, Nam Oculi tanquam ſpeculatores al- 
Mary tilinum locum obtinent, ex quo plurima conſpicientes fun- 
cute unter ſuo munere: et Aures quae ſonum recipere debent, 


t 04 dui natura in ſublime fertur, recte in altis corporum partibus 


without, were it but thoſe we account excrements, the hair of | 
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how the eye ſands moſt conveniently for guiding the hand, 
the hand for defending the eye; and the like might be fail 
the other parts, they are ſo ſituate as to afford direction ut 


behind him; or his legs only to move backwards, what dir 
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144 Taz WISDOM or GOD Dif 
collocatae ſunt; iremque Nares, eo quid omnis odor ad ſupe 
© rjora fertur, recte furſum ſunt. For the eyes, like ſentinel; 
's occupy the higheſt place, from whence ſeeing many thingy 
they perform their functions: ahd the ears, which are mad 


* for the reception of ſounds, which naturally are carried uh I 
* wards, are rightly placed in the upper moſt parts of the bodyM nd 
* alſo the noſtrils, One all odors RICE, are e fitly ſituate i ¶ whic 
the ſuperior parts.” ' tun 
1 might inſtance in the other members; how could M wid 
hands have been more conveniently placed for all forts of e fol 
erciſes and works, and for the guard and ſecurity of the beiin wt 
and principal parts? The heart, to diſpenſe life and heat Prom 
the whole body, viz, near the center; and yet becauſe it ¶ ſtotle 
harder for the blood to aſcend than deſcend, ſomewhat near 
the head · It is alſo obſervable, that the ſinks of the body a Divi 
removed from the noſe and eyes as far as may be, which more 
cero takes notice of in the fore-metitioned place. Ut in M corere 
* dificiis architecti avertunt ab Oculis et Naribus Dominorum eMged w 
quae profluentia neceſſario eſſent tetri aliquid habitura; fic i dout 
*.cura res ſimiles procul amandavit a ſenſibus. (..) O 
Secondly, For ornament. What could have been bei laced 


contrived, than that thoſe members that are pairs, ſhould ſtaWproach 
by one another in equal altitude, and anſwer on each fide ¶ſenſe a 
to another? And, Weat an 
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Thirdly, For mutünl aſſiſtance, We have before {hewd 


help one to another. This will appear more clearly, if wt 
magine any of the members ſituate in contrary places or pd 
tions; had a man's arms been fitted only to bend backwat 


tion then could his eyes have afforded him-in working or wal 
ing? Or how could he then have fed himſelf ? Nay, had 
arm been made to bend forward, and the other directiy bad 
ward, we had then loſt half the uſe of them, ſince they col 


rt If, 


| ſupe not have aſſiſted one the other, in any action. Take the eyes, 
tineh or any other of the organs of ſenſe, and ſee if you can find a- 
hinge ny ſo convenient a ſeat for them in the whole body, as that they 


now poſſeſs. 

IV. From. the ample proviſion that is made for the defence 
and ſecurity of the principal parts: thoſe are, 1. The heart, 
which is the fountain of life and vegetation, * Officina ſpiri- 
tuum vitalium, principium et fons caloris nativi, lucerna hu- 
midi radicalis; and that I may ſpeak with the chymiſts, * ipſe 
' ſol microcoſmi, the very ſun of the microcoſm,” or little world, 
in which is contained that vital flame or heavenly fire, which 
Prometheus is fabled to have ſtole from Jupiter; or as Ari- 
ſtotle phraſes it, that 
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near Ard Toi THY aHAGQIBY Sorgtim, + 
dy a Divinum quid reſpondens elemento ſtellarum.% This for 
ich ColWnore ſecurity is ſituate in the center of the trunk of the body, 


in 
rut 


; het 


covered firſt with its own membrane, called : pericardium, lod- 
ved within the ſoft bed of the lungs, encompaſſed round with 
a double fence, (1.) Of firm bones or ribs to bear off blows; 
2,) Of thick muſcles and ſkins, beſides the arms, conveniently 
placed to fence off any violence at a diſtance, before it can ap- 
roach to hurt it. 2. The brain, which is the principle of all 
enſe and motion, the fountain of the animal ſpirits, the chief 
eat and palace royal of the ſoul; upon whoſe ſecurity depends 
Fhateyer- privilege belongs to us as ſenſitive or ratioual crea- 
ures. This, I ſay, being the prime and immediate organ of 
he ſou], from the right conſtitution whereof proceeds the quick - 
eſs of apprehenſion, acuteneſs of wit, ſolidity of judgment, 
ethod and order of invention, ſtrength and power of memo- 
y; which if once weaken'd and diſorder'd, there follows no- 
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or pd 
kwaWbiog but confuſion and diſturbance in our apprehenſions, 
it din houghts and jadgments, is invironed round about with ſuch a 


otent defence, that it muſt be a mighty force indeed that is 
ble io injure it. 


r wal 
had df 


y b . A ſkull fo hard, thick, and tough, that it is almoſt as ea- 


cod ©. ſplit a helmet of iron as to make a fracture in it, 2. This 
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x46 Tux WISDOM or GOD perth 
covered with ſkin and hair, which ſerve to keep it warm, be- if 
ing naturally a very cold part, and alſo to quench and diffipate Se 
the force of any ſtroke that ſhall be dealt ir, and retund the MW hat 
edge of any weapon. 3. And yet more than all this, there h lik: 
ſtill a thick and tough membrane which hangs looſer about it, as 
and doth not ſo cloſely embrace it (that they call dura note) dcp 
and in caſe the ſkull happens to be broken, doth often preſer IM bod 
it from injury and diminution : and, laſtly, a thin and fine mem. the) 
brane, ſtrait, and cloſely adhering, to keep it from quaſhing MW ſom 
and ſhaking. The many pairs of nerves proceeding from it, MW ably 
and afterwards diſtributing and branching themſelves to all the MW one 


parts of the body, either for nutrition or motion, are wonder. in 1 
ful to behold in prepared bodies, and even in the ſchemes and the 
figures of Dr. Willis and Vieuffens. many 
1 might inſtance { 3.) in the Jungs, which are ſo uſeful to ug diſeal 
as to life and ſenſe, that the vulgar think our breath is out PO 
very life, and that we breathe out our fouls from thence : fuit- WY [un gs 
able to which notion, both anima and ſpiritus in Latin, andiif * facu 
ruth in Greek, are derived from words that ſignify breat if any 
and wind: and Mare or exhalare ammam ſignify to d contre 
And the old Romans ufed to apply mouth to mouth, and as 
ceive the laſt gaſps of their dying friends, as if their ſouls ha haiges 


come out that way. From hence, perhaps, might firſt fprint Now 
that opinion of the vehicles of ſpirits; the vulgar, as 1 hin elcua 
before, conceiving that the breath was, if not the ſoul itief i doided 
yet that wherein it was wafted and carried away. Theſe lung of any 
'J ſay, are, for their better ſecurity and detence, thue up in ti Whoſe | 
"ſame cavity with the hearr. of it; | 


V. In the abundant proviſion that is ; made againſt evil act ill no 
dents and inconveniences. And the liberality of nature, asW'vmour 
this particular, appears, 1 In that ſhe hath given many meg e ar 

ed off 


bers, which are of eminent uſe, by pairs, as two eyes, two es 
two noltrils, two hands, two feet, two breaſts [mammae } i 
reins; that fo, if by any croſs or unhappy accident one {hol 
be diſabled or render'd uſeleſs, the other might ſerve us rol 
rably well; whereas had a man but one hand, or one eye,“ 
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M. Parc II. 
be: if that were gone, all were gone, and we left in an evil caſe. 
pate WM See then, and acknowledge the benignity of the Deity, who 
| the W hach beſtowed upon us two hands, and two eyes, and other the 
like paris, not only for our neceſſity but conveniency, ſo long 
ut it. as we enjoy them; and for our ſecurity in caſe any miſchance 


rel 


deprive us of one of them. 2. In that all the veſſels of the 
body have many ramifications : which particular branches, tho? 
they ſerve mainly for one member or muſcle, yet ſend forth 


ter ;) 
ſerve 


mem- 
ſhing MW ſome twigs to the neighbouring muſcles; and ſo interchange- 
om it, ably, the branches that ſer ve theſe, ſend to them. So that if 
the one branch chance to be cut off or obſtructed, its defect may, 


nder WW in ſome meaſure, be ſupplied by the twigs that come from 


es and 
many ways to evacuate 3 might be hurtful to us, or breed 


diſeaſes in our bodies. If any thing oppreſs the head, it hath 
a power to free itſelf by ſneezing: if any thing fall into the 
lungs, or if any humour be diſcharged upon them, they have 
a faculty of clearing themſelves, and caſting it up by coughing: 
if any thing clog or burden the ſtomach, it hath an ability of 


to us, 
is our 
: ſuits 
n, and 


breat! 
o de contracting itſelf, and throwing it up by vomit. Beſides theſe 
ad 18 21s of evacuation, there are ſiege, urine, ſweating, haemor- 


haiges from the noſe, and haemorrhoidal veins, fluxes of rheum. 
Now the reaſon why nature hath provided ſo many ways of 
eyacuation, is, becauſe of the different humours that are to be 
wided or caſt out. When therefore there is a ſecretion made 
of any noxious humour, it is carried off by that emunRory, 
whoſe pores are fitted to receive and tranſmit the minute parts 
of it; if at leaſt this ſeparation be made by percolation, as we 
vill now ſuppoſe, but not aſſert. Yet I doubt not but the ſame 
humour may be caſt off by divers emunctories, as is clear in 
Irine and ſweat, which are for the main the ſame humour car- 
ied off ſeveral ways. 

To this head of proviſion againſt | inconveniences, I ſhall add 
n obſervation or two concerning ſleep. 

1. Sleep being neceſſary to man and other animals for their 
eſreſhment,” and for the reparation of that great expence of 
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the neighbouring veſſels. 3. In that ſhe hath provided ſo 
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Part IL, 
Spirits, which is made in the day-time, by the'conſtant exerciſe 
of the ſenſes and motion of the muſcles, that it might eaſe aud 
refreſh us indeed; nature hath provided that though we lie 


long on one ſide, we ſhould have no ſenſe of pain or uneaſi- 


neſs during our reſt, no, nor when we awake Whereas in 
reaſon one would think, that the whole weight of the body 
preſſing the muſcles and bones on which we lie, ſhould be ve- 
ry burdenſome and uneaſy, and create a grievous fenfe of pain; 
and we find by experience that it doth ſo, when we lie long 
awake in the night, we being not able eſpecially it never ſo 
little indi ſpoſed to reſt one quarter of an hour in the fame po- 
ſture without ſhifting of ſides or at leait eiching this way and 
that way, more or leſs. How this may be effected is a great 
queſt ion. To me it ſeems moſt probable, that it is done by an 


inflation of the muſcles, whereby they become both ſoft, and | 


yet renitent like ſo many pillows, diſſipating the force of the 
preſſure, and ſo preventing or taking away the ſenſe of pain, 
That the muſcles are in this manner inflated in time of reſt, 


appears to the very eye in the faces of children, and may be 


proved from that when we reſt in our clothes, we are fain to 
Jooſen our garters, ſhoe-ſtrings, and other ligatures, to give the 
ſpirits tree paſſage, elſe we ſhall experience pain and uneaſineſs 
in thoſe parts, which when we are waking we find not, 
The reaſon of this phaenomenon viz that e&verynoiae, OT Want 


of pain, we experience in flecp, during and after a long decubi- 


tus on one fide, Dr. Liſter in his Zo«rney to Paris, p. 11%, 
and Dr. Jones in his treatiſe of the m3/erres of Opium revealed, 
attribute to the relaxation of the nerve and muſcles in time of 


fleep; and the ſenſe of pain and uneaſineſs when we lie awake 


to the tenſion of them during that time. This I do not deny, 


buc yet I think the reafon | have aſſigned hath a great intereſt 


in that reſt and eaſineſs ve enjoy when aflee;:, 

2. Becauſe ſleep is inconſiſtent with the ſente of pain, hike 
fore during reſt, thoſe nerves which convey that motion to the 
brain, which excites n the ſoul a tenſe of pain are obſtrudted. 
This 1 myſelf have had trequeut expericuce of, fince 1 hate 
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Part Il. mw Tz: CREATION. 149 
been troubled with ſores on my legs. Upon ſudden awaken- 
ing, finding eee at perfect eaſe, and void of all ſenſe of pain 
for a minute's time or more, the pain then by degrees return- 
ing, which I could attribute to nothing but the diſſipating that 
va our or whatever elſe it were, which obſtructed the ner ves, 
and giving the dolor iſie motion free paſſage again. 
'Upun ſecond thoughts, and reading what Dr. Liſter and Dr. 
Ines have written concering this ſabj-&, I rather incline to 
beſieye, that the motion cauling a ſenſe of pain, is convey'd to 
the brain by the nerves themſelves in tenſion, as we fee in 
cords any the leaſt touch at one end paſſes ſpeedily to the o- 
ther when they are ſtretch'd, which it doth not when they are 
relaxed and not by the ſpirits paſſing thro? them: and on the 
other ſide, the unſenſibleneſs of pain proceeds rather from the 
relaxation of the nerves than their obſtruction. But yet this 
tenſion of the ner ves and muſcles is owing to the ſpirits flowing 
down into them, and diſtending them. | 
VI. From the conſtancy that is obſeryed in the number, fi- 
gure, place, and make of all the principal parts; and from the 
| variety in the leis. Man is always mending and altering his 
works : but Nature obſeryes the ſame tenor, becauſe her 
works are fo perfect. that there is no place for amendments; 
nothing that can be reprehended. The moſt ſagacious men in 
y contrived 10 formed machines, no blot or error in this 
' great volume of the world, as if any thing had been an im- 
perfect eſſay at the firſt,? (to uſe the biſhop of Cheſter words:) 
nothing that can be altered for the better; nothing but if it 
vere altered would be marred. This could not have been, 
had man's body been the work of chance, and not counſel and 
providence. Why ſhould there be conſtantly the ſame parts ? 
why ſhould they retain conſtantly the ſame places ? why ſhould 
they be endued with the ſame ſhape and figure? Nothing ſo 
contrary as conſtancy and chance. ' Should I ſee a man throw 
the ſame number a thouſand times together upon but three 
dice, could you perſuade me that this were accidental, and that 
K 3 
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Tux WISDOM or GOD 
there Was no neceſſary cauſe of it? How much more inereq. 
ble then is it, that conſtancy in ſach a. variety, ſuch a mul. 
plicity of parts, ſhould be the reſult of chance? Neither yet 
can theſe works be the effects of neceſſity or fate, for then there 
would be the ſame conſtancy obſerved in the ſmaller as well a; 
the larger parts and veſfels; whereas there we lee nal ure doth 
ludere, as it were, ſport itſelf; the minute ramifications of all 


Part II. 


the veſſels, veins, arteries, and nerves, infinitely varying in n- 


dividuals of the fame ſpecies, ſo that they are not in any tus 


alike. 


VII. The great wiſdom of the divine Creator appears, in 
that there is pleaſure annexed to thoſe actions that are neceſſs 
ry for the ſupport and preſervation of the individuum, and the 


continuation and propagation of the ſpecies; and not only f, 
by pain to the neglect or forbearance of them. For the ſup 

ort of the perſon, it hath annexed pleaſure to eating anddrink- 
ing; which elſe, out of lazineſs or multiplicity of buſineſs, ; 


man would be apt to neglect, or ſometimes forget · 


Indeed, 


to be obliged to chew and ſwallow meat daily for two hours 


ſpace, and to find no reliſh or pleaſure in it, would be one d 


the moſt burdenſome and ungrateful taſks of a man's wholelife 
But becauſe this action is abſolutely neceſſary, for abundant ſo 
curity Nature hath inſerted in us a painful ſenſe of hunger u 
put us in mind of it, and to reward our: performance, hath ad- 


5 joined pleaſure to it. And as for the contiuuation of kind, | 


need not tell you, that the enjoyments which attend thoſe als 


ons are the higheſt gratifications of ſenſe. © 


VIII. The wonderful art and providence of the Conti 
and Former of our bodies, appears in the multitude of inten. 
tions he muſt have i in the formation of the ſeveral parts, or the 
qualifications they require, to fit them for their ſeveral uſes? 


Galen in his book De Formatione Foetus, takes notice, I hal 


there are in a human body above ſix hundred ſeveral mub 


y 


\ 


cles, and there are at leaſt ten ſeveral intentions or due qui 
. lifications to be obſerved in each of theſe; proper Hgure, jul 
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Part II. is Tzje CREATION,” 15t 
magnitude, right diſpoſition of its ſeveral ends, upper and 
lower, poſition of the whole, the inſertion of its proper nerves, 
veins, and arteries, which are each of them to be duly pla- 
ced; ſo that about the muſcles alone, no leſs than fix thous 
ſand ſeveral ends or aims are to be attended to. The bones 
are reckoned to be 284. The diſtinct ſcopes or intentiobs ig 
each of theſe are above 40, in all about too009- And thus 
it is in ſome proportion with all the other parts, the ſkin; li- 


gaments, veſſels, glandules, humours: but more eſpecially with 
| © the ſeveral members of the body, which do, in regard of the 


great variety and multitude of thoſe ſeveral intentions requir- 
ed to them, very much exceed the homogeneous parts. And 
' the failing in any one of theſe, would cauſe irregularity in 


| © the body. and in many of them ſuch as would be very noto- 


' rious.” Now to imagine that ſuch a machine compoſed of fo 
many parts, to the right form, order and motion whereof ſuch 


an infinite number of intentions are required, could be made 
without the contrivance of ſome wiſe agent, walk needs be ire 


rational in the higheſt degree. 

This wonderful mechaniſm of human ran next to views 
ing the life, may be ſeen at large in the excellent figures of 
Spigelius and Bidloo; their ſituation, order, connexion and man- 


| ner of ſeparating them, in Lyſerus his Cult. Anatom. The al- 


molt infinite ramifications, and inoculations of all the ſeveral 


| forts of veſſels, the ſtructures of the glands, and other organs, 
may eaſily be detected by glaſſes, and trac'd by blowing in of 


air, and drying them, or by injecting through peculiar ſyringes, 
melted wax, or quickſilver ; ; the operations whereof may be 
learnt out of erden, Calpar Bartholine, and Antonio 
Nuck. 

IX. Another argument of wiſdom and deſign in contrivance 
of the body ot man, and other animals, is the fitting of ſome 
parts to divers offices and uſes, whereby nature doth (as the 
proverb is) Una fidelia duos parietes dealbare; Stop two 

gaps with one buſh. So, for inſtance, the tongue ſer ves not 
only for taſting, but alſo to aſſiſt the maſtication of the meat 
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17 Tux WISDOM or GOD 
and deglutition, by turning it about, and managing it in the 
mouth, to gather up the food in man by licking; in the dog, 
and cat-kind by lapping; in kine, by plucking up the grak: 
particularly in man, it is of admirable uſe for the formation of 
words and ſpeaking. | 5 

The diaphragm and muſcles of the abdomen, or lower belly, 
are of uſe, not only for reſpiration, but alſo for comprefling 


the inteſtines, and forcing the chyle into the lacteal veins, and 


likewiſe out of the ſaid veins into the #horacic channel: and 
here, to note that by the way, appears the uſe of à common 
receptacle of chyle, that by the motion of the muſcles of relpi. 
ration, it being preſſed upon, the chyle might with more faci- 
lity be impelled into the fore-mention'd duct. Beſides, this ac- 
tion of reſpiration and motion of the ſaid diaphragm and mu- 
ſcles, may ſerve alſo for the comminution and roncoction of the 
meat in the ſtomach (as ſome, not without reaſon, think) by 
their conſtant agitation and motion upwards and downwards 
_ reſembling the pounding or braying of materials in a mortar, 
And to inſtance in no more, the muſcular contraction and 
Pulſe of the heart ſerves not only for the circulation of the blood, 
but alſo for the more perfect mixture of its parts, preſerving 
its due craſis and fluidity, and incorporating the chyle and o- 


ther j juices it receives with it. b 


X. The wiſdom and goodneſs too of the Divine Former of 


our bodies appears in the nouriſhment of them: for that food 


which is of wholeſoinie j Juice, and proper to nouriſſi and preſern 
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them in a healthful ſtate, is both pleaſant to the taſte, and grate- I ſhall 
ful and agreeable to the ſtomach, and continues to be fo till our Nhat par 
hunger and thirſt be well appeaſed, and then begins to be lels ren an 
pleaſant, and at laſt even nauteous and loathſome. The full ors, th 
©ſtomach loaths the honeyeomb. ce, the 
On the other fide, that which is unwholeſome and uuf for Wary for 
ment, or deſtructive of health, is alſo unpleaſant to the XI.“ 
raſte, and ungrateful and diſagreeable to the ſtomach, and that pf linea 
more or leſs according as it is more or leſs improper or noxi- Not two 
age, 


ous. And though there be ſome ſorts of food leſs pleaſant io 
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the WE the caſte, which by uſe may be rendered grateful; yet to per- 
og, ſons that are in health, and in no neceſſity of uſing ſuch viands, 
af: I think it were better to abſtain from them, and follow nature 
1 of in eating ſuch things are agreeable to their palate and ſtomach: 


for ſuch unpleaſant diet muſt needs alter the temper of the bo- 


ily, Wy, before it can become unn and doubtleſs for the 
ling vor ſe. 

and W 1 might add hitherto, that even pain, which is the moſt grie- 
and N vous and afflictive thing that we are ſenſible of, is of great uſe 


mon Wo us. God hath annexed à ſenſe of pain to all diſeaſes and | 


(pi- MW barms of the body inward and outward, (and there is no pain 
Faci- but proceeds from ſome harm or diſeaſe) to be an effectual ſpur 
ac: to excite and quicken | us to ſeek for ſpeedy help or remedy; 
mu- and hath fo ordered it, that as the diſeaſe heals; ſo the pain a- 
the bates. Neither doth pain provoke us only to ſeek eaſe and res 
) by Wlicf when we labour under it, but alſo makes us careful to a- 
void for the future all ſuch things as are productive of it; that 
ar. Wis, ſuch things as are hurtful to our bodies, and deſtructive of 
and the health and well-being of them, which alſo are, for the moſt 


ood, part, prohibited by God, and ſo ſinful and injurious to our 


ſouls. So we ſee what care the Divine Providence hath taken, 
and what effectual means it hath uſed for the bealing of our 
liſcaſes, and the maintenance and preſervation of our health. 
bis is the true reaſon of pain: howbeit, I will not deny, but 

hat God doth ſometimes himſelf immediately inflict diſeaſes, 
Ten upon his own children, for many good conſiderations which 
ate- I hall not here enumerate. Neither ſhall I mention the uſes 
hat parents and maſters make of it, for the correcting their chil- 
Ire and ſervants, or magiſtrates for the puniſhing of malefac- 
ors, they being beyond my ſcope ; only I cannot but take no- 
ce, that it is a rie, à thing of manifold uſes, and neceſ- 
ary for the government both of commonwealths and families. 

XI. Some fetch an argument of providence from the variety 
df Jineamients in the faces of men, which is ſuch, that there are 
ot two faces in the world abſolutely alike ; which is ſomewhat 
age, ſince all the parts are in ſpecte the ſame, Were na» 
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cernible ſimilitude between divers men, what confuſion and di- 


perſons that committed the facts, though they ſaw them nere 


and goodneſs of Gd. \ 


diſtinguiſhing of ſexes and particular perſons, and individuak 
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ture a blind architect, I ſee not but the faces of ſome men mi ght 
be as like, as eggs laid by the ſame hen, or bullers caſt in the 
ſame mould, or drops of water out of the ſame bucket. This 
particular I find taken notice of by Pliny in his ſeventh book, 
Cap. 1. in theſe words: © Jam in facie yultuque noſtro, cum fint 
decem aut paulo plura membra, nullas duas in tot millibus bo 
© minum indiſcretas effigies exiitere, quod ars nulla in panci 
numero praeſtet affectando; to which, among other things, 
he thus prefaces, © Naturae _ rerum vis atque * in 
omnibus momentis ſide caret.? 

Though this at firſt may 3 to be a matter of ſmall mo⸗ 
ment, yet, if duly conſider'd, it will appear to be of mighty in- 
portance in all human affairs: for ſhould there be an yndil 


turbance would neceflarily follow? what uncertainty in all fas 
and conveyances, in all bargains and contracts? what fraud 
and cheats, and ſuborning of witneſſes? what a ſubverſion d 
all trade and commerce? what hazard in all judicial procect 
ings? in all aſſaults and batteries, in all murders and adlaſſns 
tions, in thefts and robberies, what ſecurity would there bei 
malefactors? who could ſwear that fuch and ſuch were the 


ſo clearly? Many other inconveniencies might be in{tanced.in; 
ſo that we ſee this is no contemptible argument of the wilden 


Neither is the difference of yoices leſs conliderable for the 


of all animals, than that of faces; as Dr. Cockburn makes ou, 
ay. &c. Part II. Pag. 68. &c. Nay, in ſome caſes more 
for hereby perſons in the dark, and thoſe that are blind, wi 
know and diſtinguiſh one another, which i is of great importauq 
tothem; for otherwiſe they might be moſt groſly cheated aud 
abuſed. 

Farther we may add out of the ſame author, p. 71- * Aud 
* to no other cauſe [than the wiſe Providence of God] can bi 
* referred the no leſs ſtrange diverſity of hand-writjngs. Com 


eminen 
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MIL Part II. Tv TRY CREATION,” 155 
ight mon experience ſhews, that though hundreds and thouſands 
the were taught by one maſter, and one and the ſame form of 
Chis WM writing, yet they ſhould all write differently : whether men 
ook, write Court or Roman hand, or any other, there is ſomething 
bi - peculiar in every one's writing, which ditioguiſheth i it. Some, 
bo» WY indeed, can counterfeit another's character and ſubſcription ; 


cis WM but the inſtances are rare; nor it is done without pains and | 


08%, trouble: nay, the moſt expert and ſkilful cannot write much 
sin exactiy like, as that it cannot be known, whether i it be ge- 

nuine or counterfeit. And if the providence of God did not 
100: BY ſo order ir, what cheats and forgeries too would daily be 
ir committed, which would not only juſtle private men out of 
bdil: their rights, but alfo unhinge ſtates and governments, and 
| db BY turn all into confuſion ? the diverfity of hand-writing is of 
ſales mighty great uſe to the peace of the world; it prevents fraud, 
audi and ſecures mens property; it obligeth the living and pre- 
n of Wl « ſent to honeſty and faithfulneſs; it importeth the mind of the 
el abſent, and ſheweth the will of the dead, which ought to be 
In ſaeredly obſerved. And what is ſo very uſeful, is not the 


de effect of any human concert. Men did not of themſelves a- 


e gree to it, they are only carried to it by the ſecret providence 
ever BY © of God, who underſtandeth and mindeth what is for the good 
n 2nd intereſt of mankind i in general, and of every particular 
dan rerſon,” 

\ Add farther to al this, that whereas there are fever? parts 
r eB peculiar to brutes, which are wanting in man; as for example, 


dub the ſeventh or ſuſpenſory muſcle of the eye, the nictating mem - 


oi brane, the ſtrong aponuergſes on the ſides of the neck, called by 
Or fome pack wax, it is very remarkable, that theſe parts are of 
eminent and conſtant uſe to them, as I ſhall particularly ſhew 
hereafter, but to man would have been altogether uſeleſs and 
ſuperfluous. 

I have done with my general obſervations. 1 proceed now 
more accurately and minutely to conſider ſome particular parts 
of members of the body; and firſt, the Head, becauſe it was to 
atain a large brain made of the moſt capacions figure, a9 neut 
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as could be to a ſpherical; upon this grows the hair, which, 
tho! it be eſteemed an excrement, is of great uſe (as I ſhewe g by 
before) to cheriſh and keep warm the brain, and to quench iu cs tl 
force of any ſtroke that might otherwiſe endanger the ſkull, y fan, 
It ſerves alſo to disburden the brain of 3 great deal of ſuper. pecies 
fluous moi ure wherewith it abounds. Jour, 

I find it remark'd by Macherti, a famous anatowilt i in Ps. o rec 
dua, that the cauſe of baldneſs in men is the dryneſs of- the he cor 
brain, and its ſhrinking from the cranium or {kull ; he hang axe tr 
oblerv'd, that in bald perſons. under the bald part, therę wa 


our; a 

alu ays a vacuity or empty ſpace between the ſkull and the ears o 
brain. And, laſtly, to name no more, it ſer ves allo for a gra Wh. jiui 
ful ornament to the face, which our preſent age is ſenſible e ¶ me co 
nough of, beſtowing ſo much money upon falſe hair and pe in a g 
ri igs. e org 
Secondly, 8 member which I ſhall more particaluh nd mer 
treat of, js the Eye, a part ſo artificially compoſed, and commo i gned 
diouſly ſitu te, as nothing can be contrived better for ule, gr fel 
nament or ſecurity, nothing to advantage added thereto, oF. < 
altered therein. Of the beauty of the eye I ſhall ſay litts Firſt, 
leaving that to poets and orators; that it is W N pleaſant and e eye, 
lovely objec to behold, if we conſder the figure, colours a aceedi 
ſplendor of it, is the leaſt that I can ſay. The foul, as it BW cate, 
more immediately and ſtrongly moved and affected by this patt Where th 
than any other, ſo doth it mapiſeſt all its paſſions and pertu e rule, 
bations by this. As the eyes are the windows to let in the (pe, opa. 
cies of all exterior objects into the dark cells of the brain, fall. ſpeci 
the information of the ſoul; ſo are they flaming torches to 16 Second 
veal to thoſe abroad, how the ſoul within is moved or affedtlM the | 
Theſe repreſentations made by the impreſſions of external obe ind 
jects upon the eye, are the moſt clear, lively and diſtinct of an the 
others. Now to this uſe and purpoſe of informing us what iin itſel 
abroad round about us in this aſpectable world, we ſhall find ti ngs app 
ſtructure and mechaniſm of the eye, and every part thereof, 0 colou: 
well fitted and adapted, as not the leaſt cur ioſity can be added: Secc ndl 


for, firſt of all, the humours and tunicles are purely tranſęe y the 
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ich rent, to let in the light and colours unſoiled and unſophiſticat- 
wel ed by any inward tincture. It is uſually ſaid by the Peripate- 
tens, that the cryſtalline humour of the eye (which they inept- 
ly fancied to be the immediate organ of viſion, wherein all the 
pecies of external objects were terminated) is without all co- 
Jour, becauſe its office was to diſcern all colours, or at leaſt, 


— 
14 
M4 
4 
44} 
pl 
71 
iy 
* 
2 
W 
FE 7 
my 
7 ” 
£ : 


beo receive the ſpecies of ſeveral colours, and convey them to 
the ne common ſenſe. Now if itſelf had been coloured, it would 
Ming ve tranſmitted all viſible objects tinctured with the ſaine co- 
V4 WMWour; as we ſee whatever is beheld througtr a coloured glaſs, ap- 
| the Wears of the ſame colour wich the glaſs; and to thoſe that have 
race de jaundice, or the like ſuffuſion of eyes, objects appear of that 
le ene colour wherewith their eyes are infected. This they ſay, 
pe in a great meaſure true, altho? they are much miſtaken about 
e organ and manner of viſion, and the uſes of the humours 
lara membranes of the eye. Two reaſons therefore may be 
ume Bned, why all the membranes and humours of the eye are 
» 0 erfecty pellucid, and void of colour, Firſt, For the clear- 
% "5. Secondly, For the diſtinctneſs of viſion. + 
lt Firſt, The clearneſs ; for had the tunicles and humours of 
t li. eye, all, or any of chem, been colorate, many of the rays 
a a oceeding from the viſible object, would have been ſtopt and 
Kü coated before they could come to the bottom of the eye, 
fan ere the formal organ of viſion is ſituate; for it is a moſt cer- 
a rule, how much any body hath of colour, ſo much hath 
e ſpe of opacity, and by ſo much the more unfit i it is to tranſmit 
n, fue ſpecies, 
to te Secondly, For the diſtinctneſs of viſion; for, as I ſaid be fore, 
ſectel e the Peripatetics obſerve well, were the humours of the 
al ce tinftured with any colour, they would refund that colour 
f * on the object, and fo it would not be repreſented to the ſoul, 


in icſelf it is. So we ſee, that through a coloured glaſs 
ugs appear as well more dim and obſcure, as tinctured with 
colour thereof. 

decendly, The parts of the eye are made convex, and eſpe - 
y the cryitalline humour, which is of a lenticular figure, 


at 4 
. $5 


the like object, and holding it near the eye, command the Ci 
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convex on both ſides; that, by the refractions there made, there 
might be a direction of many rays coming from one point in 
the object, viz. as many as the pupil can receive, to one pain 
anſwerable in the bottom of the eye, without which the ſenſe 
would be very obſcure, and alſo confuſed, There would be 
as much difference in the clearneſs and diſtinction of viſion, were 
the outward ſurface of the tunica cornea plain, and the crylta 


line humour removed; as between the picture received on whitl 


paper in a dark room through an open or empty hole, and the 
ſame received through a hole furniſhed with an exactly poliſi't 
lenticular cryſtal; which how great it is, any one, that hat 
but ſeen this experiment made, knows well enough. Indeed 
this experiment doth very much explain the manner of vil 
the hole anſwering to the pupil of the eye, the cryſtallineh 
mour to the lenticular glaſs, the dark room to the cavity, con 
taining the vitreous humour, and the white paper to ta tun. 
ca retina. 

Tbirdly, The uveous coat, or iris of the eye, bak a nuf 
culous power, and can dilate and contract that roupd hole! 
it, called the pupil, or ſight of the eye. Tt contracts it for th 
excluding ſuperfluous light, and preſerving the eye fron 0 
ing injured by too vehement and lucid an object, and again 
lates it for the apprehending objects more remote, or placed 
a fainter light; © tam miro artificio (faith Scheiner) quam n 
© nifica naturae largitate. If any one deſires to make expe 
ment of theſe particulars, he may, following Scheiner and It 
Cartes their direction, take a child, and ſetting a candle beto 
him, bid him look upon it, and he ſhall obſer ve his pupil cd 
tract itſelf very much, to exclude the light, with the brightat 
whereof it would otherwiſe be dazzled and offended ; 28! 
are, when after we have been ſome time in the dark, a brig 
light is ſuddenly brought in and ſer before us, till the pu 
of our eyes have gradually contracted themſelves: let the d 
dle be withdrawn, or removed aſide, he ſhall obſer ve the chil 
pupil by degrees to dilate itſelf. Or let him take a bead, 
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here MW to look at it, the pupil will contraſt much when the object is 
ne in near; but let it be withdrawn to a greater diſtance in the ſame 
Joint lg hr. and he ſhall obſerve the pupil to be much enlarged. 

ene * The uveous coat, and alſo the inſide of the cho- 
4 bel vide, are blacken'd like the walls of a tennis court, that the 
were rays may be there ſuffocated and ſuppreſſed, and not reflected 
, backwards to confound the ſight: and if any be, by the reti- 
hie form coat, reflected, they are ſoon choaked in the black inſide 
3 e of the uvez. Whereas were they reflected to and fro, there 
lien could be no diſtinct viſion: as we ſee the light admitted into 
hall che dark room we even now ſpoke of, obliterates the ſpecies 
ded which before were ſeen upon the white cloth or paper. 


nne Fifthly, Becauſe the rays from a nearer, and from a more 


remote object, do not meet juſt in the fame diſtance behind the 
cn cryſtalline humour (as may eaſily be obfer ved in lenticular glaſs, 

vbere the point or concourſe of the rays from a nearer object 
is at a greater diſtance behind the glaſs, and from a farther at 
u leſſer) therefore the ciliary proceſſes, or rather the ligaments 
bſerved in the inſide of the ſclerotic tunciles of the eye, by a 
ate ingenious anatomiſt, do ſerve inſtead of a muſcle, by their 
ontraction, to alter the figure of the eye, and make it broader, 
nd conſequently draw the retina nearer to the eryſtalline hu- 


\cedi"0ur; and by their relaxation ſuffer it to return to its natural 
m n iſtance, according to the exigency of the ſubject, in reſpect 
xp diſtance or propinquity : and beſides, poſſibly the ciliary 
id D roceſſes may, by their conſtriction or relaxation, render the 


he muſcles, a little alter the figure of the whole eye for the 
ame reaſon, To what I have faid, might be added, that the 
etiform tunicle is whitiſh, for the better and more true re- 
eprion of the ſpecies of things: that there being a diſtance 
eceſſarily required for the collection of the rays receiv'd by 
— he pupil, viz. thoſe that proceed from one point of the ob- 


; chil o one point again in the bottom of the eye, the retina mult 


eds be ſet at a diſtance from the cryſtalline humour: aud 
icrefore, nature hath provided a large room, and filled it 


ryſtalline itſelf more gibboſe or plain; and with the help of 
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26  Thz WISDOM vy GOD Parent MW Pare 
with the pellucid vitreous humour moſt fir for that purpoſe, 1 WM ou! e 
muſt not omit a notable obſervation concerning the place of MW vat 
the inſertion of the optic nerve into the bulb of the eye, and Med, ch 
the reaſon of it; which I owe to that learned mathematiciag fore: 
Peter Herigon; Nervus opticus (faith he in his Optica) een 
7 latus ponitur, ne pars imaginis in ejus foramen incidens pie. becat! 
© tura careat.” * The optic nerve is not fituare directly behing Hes © 
the eye, but on one ſide, leſt that part of the image that fail anothe 
upon the hole of the optic nerve, ſhould want its picture“ rate 
This I do not conceive to be the true reaſon of this ſituation; bem. 
for even now as it is ſituate, that part of the object, whoſe t ect *! 
fall upon the center or hole of the optie ner ve, wants its picturt Weitt 
as we find by experience; that part not being ſeen by us, the altoget 
ve heed it not: but the reaſon is, becauſe if the optic p ct 
ſhould fall upon this center (as it would do, were the nere cry 
ſeated juſt behind the eye) this great inconvenience would fg be con 
low, that the middle point of every object we viewed would her 
inviſible, or there would a dark ſpot appear in the midſt of it led, anc 
Thus we ſee the admirable wiſdom of Nature in thus pla de p. 
the optic nerve in reſpect of the eye; which he that did nd ep of 
conſider or underſtand, would be apt to think more inconyets uld of 
ently ſituate for viſion, than if it had been right behind. o ſepar 


Another thing alſo concerning viſion is moſt remarkable thi uck al 
though there be a decuſſation of the rays in the pupil of MH 
eye, and ſo the image of the object in the retina, or bottom i . ©" 
the eye be inverted, yet doth not the object appear invert te be | 
but in its right or natural poſture : the reaſon whereof is, me in 

cauſe the viſual rays coming in ſtreight lines, by thoſe pol BOL 
of the ſenſory or retina which they touch, affect the comma proully 
ſenſe or ſoul according to their direction: that is, ſignify toi q our . 
that thoſe ſeveral parts of the object from whence they pf 3 
ceed, lie in ſtreight lines (point for point) drawn through f n N 
pupil to the ſeveral points of the ſenſory where they tet We 
nate, and which they preſs upon. Whereupon the ſoul mil 4 I 
needs conceive the object, not in an inverted, but a right poltu, 5 

Ove Its 


and that the nerves are naturally made, not only to inform i 
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I bol of external objects which preſs upon them, but alſo of the 


tuation of ſuch: objects, is clear, becauſe if the eyes be diſtort- 


6 of 
and Ned, the object, will we, nill we, will appear double: ſo if the 
can bore and middle ſingers be ctoſs'd, and a round body put be- 


) 6 M'v'<<2 them, and moved, it will ſeem to be two; the reaſon is, 
becauſe in that poſture of the fingers the body touches the out- 
bind des of them, which in their natural fight are diſtant one from 
fall another, and their nerves made to ſignify to the ſoul bodies ſe- 
\Wparare and diſtant in like manner, two fingers lying between 
them. And though our reaſon, by the help of our ſight, cor- 
reds this error, yet cannot we but fancy it to be fo. 

Neither is the aqueous humour, as ſome may ſupinely i imagine, 


he cryſtalline humour; and fluid it muſt be to give way to 
he contraction and dilatatian of the uveous: and becauſe the 
utermoſt coat of the eye might chance to be wounded or price 
ted, and this humour being fluid let out, therefore nature hath 
nade proviſion ſpeedily to repair it again in ſuch a caſe, by the 
telp of certain water - pipes, or lymphae: ducts inſerted into the 
hold of the eye, proceeding from glandules deſign'd by Nature 
o ſeparate this water from the blood for that uſe. Antonius 
ck affirms, that if the eye of an animal be prick'd, and the 
ueors humour ſqueez'd out, in ten hours ſpace the ſaid hu- 
our and ſight ſhall be reſtor'd to the eye, if at leaſt the erea- 
re be kept in a dark place. And that he did publicly demon- 
irate the ſame in the anatomical theatre at Leyden, in a dog, 
ut of whoſe eye, being wounded, the aqueous humour did fo 
Wopiouſly flow, that the membranes appeared flaccid, and yet in 


umour, and that without the application of any medicines, An- 
dnius Nuck de ductu novo ſalivali, Mc. 


r pellucid coat of the eye} doth not lie in the ſame ſurperficies 
ith the white of the eye, bur riſeth up, as it were a hillock, 
boye its convexity, and i is © of an byperbolical or parabolical fi- 


Altogether uſeleſs or unprofitable as to viſion, becauſe by its 
elp the wvea tunica is ſuſtained, which elſe would fall flat upon 


hours ſpace the bulb of the eye was again replete with its 


Moreover, it is remarkable, that the cornea tunica [horny | 
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36 Tux WISDOM or GOD 5 
gure: ſo that tho? the eye ſeems to be perfectly round, in reality WM pali! 
jr is not ſo, but the #ris thereof is protuberant above the white; W ing 
and the reaſon ts, becauſe that if the cornea tunica, or cryſtal- trou 
line humour, had been concentrical to the /c/ero4es, the eye M. 
could not have admitted a whole hemiſphere at one view, tet 
* fic animalis in columitati in multis rebus minus cautum eſſetꝰ M And 
as Scheiner well obſerves. In many things there had not been ſleep, 
ſufficient caution or care taken for the animal's ſafery, - the x 
And now (that I may uſe the words of a late author of our Wenrea! 
own 1) the eye is already fo. perfect, that I believe the reaſo Yours 
of a man would eaſily have reſted here, and admired at his o ight, 
contrivance. For he being able to move his whole body up apt to 
ward and downward, and on every ſide, might have unawate ore a 
thought himſelf ſuffteiently well provided for; but nature han: y a: 
added muſcles alſo to the eyes, that no perfection might be hey c. 
ing: for we have often occaſion to move our eyes, our he umoOU 


being unmoved, as in reading and viewing more particulat ay ſt. 
an object ſet before us, by transfer ring the axes of our eg hey d. 
all over it: and that this may be done with the more eaſe hat th 
accuracy, ſhe bath furniſhed this organ with no leſs than f Molli 
muſcles to move it upward, downward, to the right and ee claude 
obliquely and round about. provic 
| 1 ſhall now conſider what proviſion is made for his FRY Seco! 
and ſecurity of this moſt excellent and uſeful part. rior 1 
Firſt, The eyes are ſunk in a convenient valley, latent util lrong, 
ter, and are encompaſſed round with eminent parts as with Mind beſ, 
rampart, et excelſis undique partibus ſepiuntur, Cie. & fo ated D whict 
fended from the ſtrokes of any flat or broad bodies. Abo Laſtly 
ſtand the eye-brows, to keep off any thing from running do walk; 
upon them, as drops of fweat from the forehead, or duſt, Wicovere 
the like. Superiora ſuperciliis obducta ſudorem a capiteWhers, 1 
* fronte defluentem repellunt, Cie.“ Then follow the eye. for it 
which fence them from any ſudden and leffer ſtripes. © Thd Iuſcles; 
alfo round the edges are fortified with {tiff briſtles, as it Weld, tha; 
T0, abſ 


+ Dr. More's Antidote againſt Atheiſm, 
De Natura Deorum, J. 2. 


* 


ity N paliſadoes, againſt the incurſions of importunare animals, ſerv- 
ite; I ing partly as a fan to ſtrike away flies or gnats, or any other 
al: WW troubleſome inſect; and partly to keep off ſuperfluous light. 
eye i Munitaeque ſunt palpebrae tanquam vallo pilorum, quibus 
et et apertis oculis ſiquid incideret repelleretur. Idem, ibid.” 
ſet! And becauſe ir was neceſſary that man and other animals ſhould 
been W iizco, which could not be fo well done it the light came in by 

the windows of the eyes, therefore hath nature provided theſe 
* our Meurczins to be then drawn to keep it out. And 'becaufe the 
alan Won: ward coat of the eye ought to be pellucid, to tranſmit the 
Wight, which if the eyes ſhould always ſtand open, would be 
apt to grow dry and (hrink, and loſe their diaphaneity, there- 


they contain, there being glandules on purpoſe to ſeparate a 
humour for that uſe, and withal wipe off whatever duſt or filth 
nay ſtick to them: and this, leſt they ſhould hinder the fight, 
hey do with the greateſt celerity. Cicero has taken notice, 
hat they are made very ſoft, leſt they ſhould hurt the ſight. 
Molliſſimae tactu ne laederent aciem, aptiſſime facta et ad 
caudendas pupillas ne quid incideret, et ad aperiendas, idque 
providit ut identidem fieri poſfet maxima cum celeritate.* 
Secondly, If we confider the bulb or ball of the eye, the ex- 
rior membrane or coat thereof is made thick, tough and 
lrong, that it is a very hard matter to make a rupture in it, 
Ind beſides ſo ſlippery, that it eludes the force of any ſtroke, 
> which alſo its globular figure gives it a very great advantage. 
Laſtly, Becauſe for the guidance and direction of the body 
IT walking, and any exerciſe, it is neceffary the eye ſhould be 
Yncovered, and expoſed to the air at all times, and in all wea- 
ers, therefore the molt wiſe: Author of nature hath provid- 
| for it a hot bed of fat, which fill up the interſtices of the 


d, than our other parts; and though TI cannot ſay with Ci- 
r0, abſolutely free from danger or harm by that enemy, yet 
E 2 
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fore are the eye-lids ſo contrived, as often to wink, that ſo they 
my as it were glaze and varniſh them over with the moiſture 


Iuſcles; and beſides made it more patient, and leſs ſenſible of 
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Pa 
leaſt obnoxious to the injuries thereof of any part, and nor a N of 
all, unleſs it be immoderate or extreme. to 

B. 


To all this I might add the convenience of the Graation of 
the eye in reſpect of its proximity to the brain, the ſeat of ap. ¶ bab 
prehenſion and common ſenſe ; whereas had it been farther te bra 
moved, the. optic nerves had been liable to many more Gay pa's 
gers and inconveniences than they now are, | bcu 

Seeing then the eye is compoſed of ſo great variety of parts, WW or f 
all conſpiring to the uſe of viſion, whereof ſome are abſolute WM mad 
ly neceflary, others very uſeful and convenient, none idle or vide 
fuperfluous ; and which is remarkable, many of them of a d bline 
ferent ligure and conſiſtency from any others in the body be. open 
fides, as being tranſparent, which it was abſolutely neceſlar wite 
they ſhould be, to tranſmit rhe rays of light: who can but be Me) 
lieve that this organ was deſigned and made purpofely 15 tee bran 
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uſe for which it ſerves! ? kind 

Neither is it to be eſteemed. any defect or imperfection shi. 

the eyes of man, that they want the ſeventh muſcle, or te ſtinat 

nictating membrane, which: the eyes of many other animals a Pr ick 

furniſhed withal; for though they be very uſeful, and in e vc 

manner neceſſary to them, conſidering their manner of living why 1 

| yet they are not ſo to man. To ſuch beaſts as feed upon gui dange 
8 and other herds, and therefore are forced to hold their ed Th 
| long in a hanging poſture, and to look downwards for ti it con 
] chooſing and gathering of their food, the ſeventh or fufpenl there 
4 ry muſcle is very uſeful, to enable them to do fo without mud rate 
a pain or wearineſs; yet to man, who doth not, nor bath AH mu 
is occaſion, indeed cannot hold his head or look long downwardſ9%" 
| it would be uſeleſs and ſuperfluous. As for the nictating me clear c 
brane, or periophthalmium, which all birds, and 1 think mH, 48 
quadrupeds, are furniſhed with, I have been long in deil Extend, 

what the ule of it might be; and have ſometimes thought intend 

vas for the more abundant defence and ſecurity of the et Fe ſee 

but then I was puzzled to give any tolerable account, why \ a 5 * 

the pe 


ture ſhould be more ſolicitous for the preſeryation of the q 
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Part IT. IN THE CREATION. 165 
of brutes than men, and in this reſpect alſo to be a ſteꝑ · mother 
to the moſt noble creature. 

But the honourable & author formerly mention'd, gives a pro- 
bable account why frogs and birds are furniſh'd with ſuch a mem- 
brane. Frogs, becauſe being amphibious animals, deſigned to 
pa's their lives in watery places, which for the moſt part a- 
bcund with ſedges, and other plants endned with ſharp edges 
or points; and the progreſſive motion of this animal being to he 
made not by walking, but by leaping, if his eyes were not pro- 
vided of ſuch a ſheath, he muſt either ſhut them, and ſo leap 
blindly, and by conſequence dangerouſly, or by leaving them 
open run a venture to have che cornea cut, pricked, or other- 
wiſe offended by the edges or points of the plants, or what 
may fall from them upon the animal's eye: whereas this mem- 
brane (being ſomething tranſparent as well as ſtrong) is like a 
kind of ſpectacle that covers the eye without taking away the 
fight, Birds are likewiſe furniſhed with ir, becauſe being de- 
ſtinated ro fly among the branches of trees and buſhes, their 
prickles, twigs, leaves, or other parts, would be apt otherwiſe 
to wound or offend their eyes. But yet ſtill we are to ſeek 
why it is given to other quadrupeds, whoſe eyes are in no ſuch 
danger, 

Thirdly, the ear, another organ of ſenſe, how admirably is 
it contriv?d for the receiving and conveying of ſounds? Firſt, 
there is the outward ear or auricula, made hollow and con- 
rated by degrees to draw the ſound inward, to take in 
as much as may be of it, as we uſe a funnel to pour li- 
quor into any veſſel. And therefore if the gauricula be cut 
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ed, as hath been by experience found, From the auricula is 
extended a ſmall, long, round hole, inward into the head, to 
intend the motion, and ſo augment the force of the ſound, as 
ve ſee in a ſhooting trunk, the longer 1 it is to a certain limit, 
the ſwifter and more forcibly the air paſſes in it, and drives 
the pellet, At the end of this hole is a membrane ene to. 


* ; Boyle of Final Cauſes, p. 53. 54s 
L 3 
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clear off, the bearing is much impaired, and almoſt quite mar- 
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were there no ſhuts or ſtopples made for the ears, that fo ary 
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166 Tar wisDOM or GOD Part NH. Par 
2 round bony limb. and ſtretched like the head of a drum; au Iy le 
therefore by anatomiſts called alſo Yynpanum, to receive the pull 
impulſe of the ſound, and to vibrate or qua ver according to it waſt 
reciprocal motions or vibrations; the ſmall ear- bones being u mall 
the end faſten'd to the tympanum, and furniſhed with a muſcle ful! 
ſerve for the tenſion of that membrane, or the relaxation d off t. 
it according to the exigency of the animal, it being ſtretched vbio 
to the utmoſt when it would hearken diligently to a lower oil off 2 
more diſtant ſound, Behind the drum are feveral vaiilts into 
infractuoſe cavities in the ear-bone, filled only with What n+ Il 
turaliſts call the implanted air; ſo to intend the leaſt found i gums 
maginable, that the ſenſe might be affected with ir, as we ſe <al(ec 
in ſubterranean caves and vaults, how the found is fedoubled, 5 4 
and what a great report it makes, however moderate it be: anl than 


| becauſe it was for the behoof of the animal, that upon any ſud: mn 


more 


den accident it might be awakened out of its fleep, therefore by 
0 


loud or ſharp noiſe might awaken it, as alſo a ſoft and gentl IV 
voice of murmur provoke it to ſleep, ' Now the ears, for th bones 
benefit and conveniencies of the animal, being always to ſtand] en un 
open, becauſe there was ſome danger that inſets night cre chann 
in thereat, and eating their way through the #ympanum, hat: lefler 
bour in the cavities behind it; therefore hath nature loricardl Paſtic 
or plaiſter'd over the ſides of the hole with 'ear-wax, to . V. 
and entangle any inſets that ſhould attempt to creep in thera ©? mi 
But I muſt confeſs my ſelt not ſufficicnily to underſtand dhe te 
nature of ſounds; to give a füll and latisfactory account of thi ductio 
ſtructure and uſes of all the parts of the car. They who han thoſe 
a mind to ſearch into the curious 2 82 By 9 4 85 of this pa umes 
may couſult Monſieur du Verney. '* ' ; VI. 

Fourthly, The next part 1 ſhall take notice of ſhall be th able, 
teeth; concerning which J find ſeven obſervations' in the hi a thin 
nourable Mr. Boyle's treatiſe of Final Cauſes, which I {bl morſe 
- briefly recapitulate, and add one or two more. one on 
I. That the teeth alone, among the bones, continue to gro ed, ca 
more 


the length during a man's whole life, as appears by the unſight 


* 


art H. Part II. I Tus CREATION. 1 
n. ah length of one tooth, when its oppoſite happens to fall or be 
ve the pulled out; which was moſt proyidently deſigned to repair the 
to in vaſte that is daily made of them by the frequent attrition in 
ing u maſtication. Here, by the by, I might adyiſe men to be care- 
inſcle fal how they attempt to cure this blemiſh, by filing or cutting 
on d off the head of ſuch an overgrown tooth, leſt that befal them 


which happened to 2 certain nun in Padua, who, upon cutting 
off a tooth in that manner, was preſently convulſed, and fell 
into an epilepſy, as Bartholine in his Anatemy reports. 


2tched 


ver Of 


ts and 
at ni. II. That that part of the teeth which is extant above the 
ad e gums, is naked, and not inveſted with that ſenſible membrane 


called perioſſeum, where with the other bones are coyered. 

III. That the teeth are of a cloſer and harder h 
than the reſt of the bones, for the more eaſy breaking and 
comminution of the more ſolid aliments, and that they might be 


xe (et 
abled, 
+ and | 


y ſud: 

efon more durable, and not ſo ſoon worn down by grinding the 
0 am 1999. 

vent IV. That for the nouriſhing and cheriſhing theſe ſo neceſſary 


bones, the All-wiſe Author of things has admirably contrived 
gan an unſeen cavity in each ſide of the jaw-bone, i in which greater 
cre channel are lodged an artery, a vein, and a nerve, which, thro! 
bu leſter cavities, as it were thro? gutters, ſend their twigs to each 
zan particular tooth. 
o . Becauſe infants were for a aufden time to feed up- 
then on milk, which needs no chewing, and leſt teeth ſhould hurt 
4 ehe tender nipples of the nurſe, nature hath deferred the pro- 
f ty duction of them for many months in a human foetus; whereas 
thoſe of divers other animals, which are reduced to ſeek be- 
limes food that needs maſtication, are born with them. 

VI. The different figure and ſhape of the teeth is remark- 
able. That the fore - teeth ſhould be formed broad, and with 


or tht 


han 


park 


e tht 
e bo © thin and ſharp edge, like chizzels, to cut off and take away a 
norſel from any ſolid food, called therefore inc iſores. The next 


| (ba 

bose on each ſide, ſtronger, and deeper rooted, and more point- 
ed, called therefore canini, in Engliſh eye teeth, to tear the 
more tough and reſiſting ſort of aliments. The reſt called 
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jaw-teeth or grinders, in Latin, mo/ares; are made 40 and broad 
a-top, and withal ſomewhat une ven and rugged, that by their 
knobs and little cavities, they may the better recain, grind, an 
commix the aliments. 

VII. Becauſe the operations to be performed by the teeth, 
oftentimes require a conſiderable firmneſs and ſtrength, parth 


in the teeth themſelves, partly in the inſtruments which mor 
the lower jaw, which alone is moveable ; Nature hath provid. 
ed this with ſtrong muſcles, to make it bear forcibly againſt the 
upper jaw. And thus not only placed each tooth in a diſtin} 


cavity of the jaw-bone, as it were in a cloſe, ſtrong, and dec 
ſocket, but has furniſhed the ſeveral ſorts of teeth with holk 


faſts ſuitable to the ſtreſs, that by reaſon of their different of 
fices they are to be put to. And therefore, whereas the cu 


ters and eye: teeth have uſually but one root, (which in thek 


laſt named, is wont to be very long) the grinders, that ate es 
Played to crack nuts, ſtones of fruit, bones, or other hard bb 


dies, are furniſhed with three roots, and in the upper jaw d 

ten with four, becauſe theſe are e re and the ſubſtan 

of the jaw ſomewhat ſofter. | 
VIII. The ſituation of the teeth is moſt convenient, viz, th 


molares or grinders behind, neareſt the center of motion, be 


cauſe there is a greater ſirength or force required to chew ti 
meat, than to bite a piece, and thecurters before, that they my 
be ready to cut off a morſe] from any ſolid food, to 1 tra. 


mitted to the grinders. | 


IX. It is de that the j Jaw in men, and ſuch animd 


as are ſurniſhed with grinders, hath an oblique or tranſvert 


motion, which is neceſſary for chewing and comminution of il 


meat; which it is obſerved not to have! in thoſe I * 
Want the molares. 5 


1 1 ; ; * 3 


Now if. (as Galen faith) he that ſhall marſhal a compa 
but of 32 men in due order, is commended for a ſkilful ail 


| induſtrious perſon, ſhall we not admire Nature which hath! 
Kkilfully ranked and diſpoſed this quire of our teeth? 


Fifthly, The tongue is no leſs admirable for the contextil 
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mour, which is commonly taken for an excrement. 
[great part of our food is dry; therefore Nature hath provid- 
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and mani fold uſes of it. Firſt, It is the organ of o rafting; - for 
being of a ſpongy ſubſtance, the ſmall particles.of our meat and 
drink being mingled with the /aliva, eaſily inſinuate themſelves 
into the pores of it, and fo do either gratefully affect it, or 

harſhly grate upon it, accordingly as they are figured and mor- 
ed; and hereby we diſcern what is convenient or inconveni= 
ent tor our nouriſhment, It helps us likewiſe in the chewing 
and ſwallowing of our meat: And, Laſtly, It is the main in- 
ſtrument of ſpeaking, a quality ſo peculiar to man, that no beaſt 
could ever attain to it, And although birds have been tavght 
to form ſome words, yet they have been but a few, and thoſe 
learned with great difficulty; but what is the chief, the birds 
under ſtand not the meaning of them, nor uſe them as ſigus of 


things, or their own eonceptions of them; though they may 


uſe them as expreſſions of their paſſions: as parrots having been 
uſed to be fed at the prolation of certain words, may afterwards 
when they are hungry, pronounce the ſame. For this Des 
Cartes makes his main argument, to prove, that brutes have no 
cogitagion, becauſe the higheſt of chem could never be brought 
to ſignify their thonghts or conceptions by any artificial ſigns, 
either words, or geſtures (which, if they bad any, they would in 
all lizelihood, be forward enough to do) whereas all men, both 
fools and mutes, make uſe of words. or other ſigns to expreſs 


their thoughts, about any ſubje&s that preſent themſelves; - 


which ſigns alſo have no reference to any of their paſſions. 
Whereas the ſigns that brute animals may be taught to uſe, are 
no other than ſuch as are the motions of ſome of their paſſi- 
Hence ſome of the Jewiſh rabbigs 
did not ſo abſurdly define a man animal loquens, a ſpeaking 
creature, Having had occaſion juſt now to mention the ſali- 
v2, or ſpittle, I am put in mind of the eminent uſe of this hu- 
Becauſe a 


ed ſeveral glandules to ſeparate this juice from the blood, and 
no leſs than four pair of channels to convey. it into the mouth, 
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which are of late invention, and called by arch Dudu 
Salivales, through which the ſaliva diſtilling continually, ſerve | 
well to macerate and cemper our meat, and make it fit to he 
chewed and ſwallowed.” If a copious moiſture did not, by theſe 
conduit-pipes, inceſſantiy flow down into the mouths of horſs 
and kine, how were it poſlible they ſhould for a long time to- 
gether grind and ſwallow ſuch dry meat as hay and ſtray! 
Moreover, it is uſeful not only in the mouth, but in the fio-| 
pe too, to promote concoction, as we have already noted, 
Sixthly, T'o the mouth ſucceeds the wind- pipe, no leſs wol- 
aer ful in its conformation; for becauſe continual reſpiration i 
neceſſary for the ſupport of our lives, it is made with annule 
ry cartilages to keep it conſtantly open, and that the ſides of i 
may net flag and fall together. And leſt when we ſwallos, 
our meat or drink ſhould fall in there, and obſtruct it, it bath and r 
ſtrong ſhut or valve, called Epiglottis, to cover it cloſe, and ſtop nun 
it when we ſwallow; for the more convenient bending of ou and et! 
necks, it is not made of one entire continued cartilage, bui of ¶ blood, 
many annular ones joined together by ſtrong membranes, which MM throu 
membranes are muſcular, compounded of ſtreight and cireu gate, | 
i fibres for the more effectual contraction of the windpipe in it not 
ny ſtrong or violent expiration or coughing. And leſt the- ſhould 
ſperity or hardneſs of theſe cartilages ſhould hurt the oe/opbe-{M 2nd mc 
£25 or gullet, which is tender, and of a ſkinny ſubſtance, a bouſe, 
- hinder the ſwallowing of our meat, therefore theſe annulan{Win a toi 
- griſtles are not made round, or entire circles; but where te nia in 
gullet rouches the wind-pipe, there to fill up the circle, is oi erery 
a ſoft membrane, which may eaſily give way to the dilation more t 
| the gullet. And to demonſtrate that this was defignedly don ſcems | 
for this end and ule, ſo ſoon as the wind- pipe enters the lui liered, 
- its cartilages are no longer deficient, but perfect circles or riogWlame, : 
+ becauſe there was no neceſſity they ſhould be ſo, but it was monWrther | 
convenient they ſhould be entire. | Laſtly, for the various m rcceivir 
” ulation of the voice, the upper · end of the wind- pipe is endo the | 
ed -with ſeveral cartilages and muſcles, to contract or dilate ¶ back to 
as we would have our voice flat or ſharp; and moreover, food fi 
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Ju W whole is continually moiſtened with a glatinous humour, ilu- 
ven ing out of the ſmall glandules that are upon its inner coat, to 
be W fence it againſt the ſharp air received in, or breath forced out; 
ele yet is it of quick and tender ſenſe, that it may be ealily pro- 
ris vo ed to cait out by coughing, whatever may fall into it from 
to: without, or be diſcharged i into it from within, 

aw! t is alſo very remarkable which Caſpar Bartholine hath ob- 
fo WM ſerved in the gullet, that where it perforateth the midriff, 
I, the carneous fibres of that muſcular part are inflected and ar- 
von: cuate, as it were a ſphincter embracing and cloſing it faſt, by 
0 ua great providence of Nature, leſt, in the perpetual motion of 
zl» WT the ſaid midriff, the upper orifice of the ſtomach ſhould gape, 
of it WM and caſt out the victuals as faſt as it received it. 

lon, WM Sevcnthly, The Heart, which hath been always eſteemed, 
athi i and really is, one of the principal parts of the body, the pri- 
op MY vam 1ivens, et ultimum moriens, the firſt part that quickens, 
fon and the laſt that dies, by its inceſſant motion diſtributing the 
ut of WM blood, the vehicle of life, and with it the vital heat and ſpirits, 
vhia MY throughout the whole body, whereby it doth continually irri- 
cu gate, nouriſh, and keep hot, and ſupple all the members. Ts 
in it not admirable, that from this fountain of life and heat, there 
he „ nould be channels and conduit pipes, to every, even the leait 
dle and moſt remote, part of the body? Juſt as if from one water- 
ce, A bouſe, there ſhould be pipes conveying the water to every houſe 
alan in a town, and to every room in each houſe; or from one foun- 
tain in a garden, there ſhould be little channels or dikes cut to 
every bed, and every plant growing therein, as we have ſeen 
more than once done beyond the ſeas. I confeſs, the heart 
ſeems not to be deſigned to ſo noble an uſe as is generally be- 
lieved, that is, to be the fountain or conſervatory of the vital 
flame, and to inſpire the blood therewith; (for the lungs ſerve 
ather for the aſcenſion, or maintaining that flame, the blood 
receiving there from the air thoſe particles which are one part 
of the pabulum, or fewel thereof, and ſo inipregnated, running 
back to the heart) but to ſerve as a machine to receive the 
Blood rom _ n 5 to * e ** n * 
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and ſtrongly force out the blood, as we have formerly i Igtimat 
ed. Then the veſſels we call arteries, which carry from the 
heart to the ſeyeral parts, have valves which open outwark 
like trap-doors, and give the blood a free paſlage « out of the 
heart, but will not fuffer it to return back again thither; and 
the veins, which bring it back trom the ſeveral members v 
the heart, have valves or trap-doors which open inwards, þ 
as to give way unto the blood to run into the heart, but p 
vent it from running back again that way. Beſides, the ant 
Ties conſiſt of a quadruple coat, the third of which is made y 
of annular or orbicular carneous fibres to a good thickneſs, ai 
is of a muſcular nature, after every pulſe of the heart, ſerviy 
to contract the veſſel ſucceſlively with incredible celerity ; ſol 
kind of periſtaltic motion, impelling the blood onwardz 
the capillary extremities, and through the muſcles, with pred 
force and ſwiftneſs. So the pulſe of the arteries is not oil 
cauſed by the pulſation of the heart, driving the blood throug 
them, i in manner of a wave or fluſh, as Des Cartes, and othe! 

would have it; but by the coats of the arteries themſeln 
which the experiments of a certain * Lovain phyſician (the fn 

whereof i is Galen's) do in my opinion, make good againſt hu 

* Firſt, ſaith he, if you flit the artery, and thurſt into it a pf 
. ſo big as to fill the cavity of it, and caſt a ſtrait ligature 
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the whole body, as a ſyringe doth any liquor, though not | by 
the ſame artifice: and yet this is no ignoble uſe, the conting. 
ance of the circulation of the blood being indiſpeniably necel- 
ſary for the quickening and enlivening of all the members of 
the body, and ſupplying of matter to the brain, for the pre. 
paration of the animal ſpirits, the inſtruments of all ſenſe and 
Now for this ufe of receiving and pumping out of 
the blood, the heart is admirably contrived. . For, Firſt, being 
a muſcular part, the ſides of it are compoſed of two orders d 
fibres, running circularly or ſpirally from baſe to tip, cos. 
trarily on to the other, and fo being drawn or contracted con- 
trary-ways, do violently conſtringe and ſtraiten the ventricle, 
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by WM * on that part of the artery containing the pipe, arid fo bind it 
nu- WF faſt to the pipe: notwith ſtanding, the blood hath free paſſage 
cel- through the pipe, yet will not the artery beat below the li- 
os If gature; but do but take off the ligature, it will commence a- 


pte. © gain to beat immediately,” But becauſe one might be ready 


and to reply to this experiment, that the reaſon why whea bound 
t of it did not beat, was, becauſe the current of the blood being 
ein ſtraitned by the pipe, when beneath the pipe it came to have 
's more liberty, was not ſufficient to ſtretch the coat of the ar- 
cOl-BE tery, and fo cauſe a pulle; but when the ligature was taken off, 
co it might flow between the enclofed tube, and the coat of the 
icles artery: therefore he adds another, which clearly evinces, that 
imap this could not be the reaſon, but that it is ſomething flowing 
n te go vn the coats of the artery that cauſes the pulſe: that is, if you 
nao graiten the artery never ſo much, provided the fides of it do 
Feth ro: quite meet, and ſtop all paſſages of the blood, the veſſel will 
3 and notwithilanding, continue ſtill to beat below, or beyond the 
r coarctation. So we ſee ſome phyſicians, both antients (as Ga- 
ds, þ Jen) and modern, were of opinion, that the pulſe of the arte- 
t eg nes was owing to their coats; though the brit, that I know of, 
who obſerved the third coat of an artery to be a muſcular bo- 
de vl. y compoſed of annular fibres, was Dr. Willis. This mention 
s, a df the periſtaltic motion, puts me in mind of an ocular demon- 
or ration of it, in the gullet of kine when they chew the cud, 
to hich J have often beheld with pleaſure. For, after they have 
rs i. altowed one morſe], if you look ſtedfaſtly upon their throat, 
ord you will ſoon ſee another aſcend, and run pretty ſwiftly all a- 
t oi ong the throat up to the mouth, which it eould not do, un- 
one it were impelled by the ſucceſſive contraction, or periſtal- 
otbeſſ e motion of the gullet, continually following And it is re- 
_ narkable, that theſe ruminant creatures have a power by the 
* perium of their wills, of directing this periſtaltic motion up- 
ſt rds or downwards. I ſhall add no more concerning the 
a PW cart, but that it, and the brain, do mutuas operas tradere, e- 
ue able one another to work: For, Firſt, The brain cannot it- 
elf lire, unleſs it receive continual ſupplies of blood from the 
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174 Tut WIS DO Mor GOD Fan 
heart, but leſs can it perform its functions of preparing and 
diſtributing the animal Ipirits; nor the heart pulſe, unlels it te. 
eeives ſpirits, or ſomething elſe that deſcends from the brain 
by the nerves. For do but cut aſunder the nerves that go from 
the brain to the heart, the motion thereof, in moſt perfect and 
hot creatures, ceaſeth immediately. Which part began this 
round is the queſtion, 
I find, in the Philoſophical Tranſadlion, N. 286. fowe now 
ble obſervation of the famous anatomiſt Mr, William Cowper, 
concerning the artifice of Nature, in regulatiog the motion of 
the blood in the veins and arteries, to aſſiſt and promote it in 
the one, and moderate it in the other, which I ſhall give you 
in his own words: 
As the arteries, (faith he) are known to export the blood, 
© ſo the veins to carry it back again to the heart; but having 
already deſcribed their extremities, we come now to the large 
« trunks of the veins, and here, as in the arteries, we find the 
common practice of Nature, in diſpoſing the branches of veiuy 
to diſcharge the refluent blood into the next adjacent trunk, 
and ſo on to the heart. As the arteries afford abundance d 
jnſtances of checks given to the velocity of the current of blood 
7% through ſeyeral parts, ſo the veins ſupply us with as many ar 
* tifices, to aſſiſt its regular return to the heart, as well as {# 
- © your thoſe contrivances in the arteries. 
The carotid, vertebral and ſplenic arteries, are not onh 
2 uriouſi contorted, but alſo here and there dilated to mode 
© rate the motion of the blood; ſo the veins that cor reſpond u 
* thoſe arteries are alſo variouſly dilated. The beginnipgsd 
the internal jugulars have a bulbous cavity, which are dive 
« ticu/a to the refluent blood in the finus's of the dura mate 
* leſt it ſhould deſcend too faſt into the jugulars. The lik 
has been taken notice of by Dr. Lower, in the YVertebral & 
iu g The ſplenie vein has divers cells opening into it, neat 
er its extremities in human bodies; but in quadrupeds the cel 
open into the trunks of the ſplenic veins. 
The ſpermatic veins do more than equal the length of wi” tuc 
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« arteries of the te/tes, in men; their various diviſions, and ſe- 


11t, 
" and 
t re 
vrain 


fron MW che larger trunks of the veins; and were it not that the. reflu- 
tand ent blood from the tetes, is a pondus: to the - influent blood 
tha from the arteries, and itill Jeffens its cur rent in the teftes,). 


' diſcharged the blood iuto the next adjacent trunk. 


nota. 
Who can avoid ſurprize at the art of Nature, in contriving 


vper, 
on of W' the veins, that bring part of the refluent blood from the low»: 
: it in er parts of the body, when they conſider the neceſſity of plac- 


ing the human heart, as well as that of moſt quadrupeds, ſo 
far from the center of the body towards its upper part. It 
js for that end neceflary, that the large trunks of the veins 
«and arteries ſhould not affociate each other. For if all the 
blood ſent to the lower parts, by the defcending trunk of the 
aorta, ſhould return to the heart again by one ſingle trunk, 
(as it is ſent out from thence) the weight of ſo much blood in 
rrook WF the aſcending trunk ofythe vena cava, would oppoſe all the 
nce of MF force the heart could give it from the arteries, and binder its 
bloc aſcent. For this reaſon the vena azyges, or fine part, is com 
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ny ar WF trived to convey the blood ſent to the muſcles of the back and 
as oF thorax, into the deicending trunk of the vena cava above the 


heart, Hence ?tis evident, that more blood comes into the 


ot on heart by the deſcending or upper trunk of the vena cava, than 


mode i paſſes out by the aſcending crunk of the aorta. Nor does the 
ond quantity of blood convey'd to the heart by the ſuperior trunk 
ings aof the cara, ſeem, without ſome other deſign in nature be» 
diu, fides tranſporting it thither, to free the inferior trunk from 
maten weight. But perhaps it was neceſſary fo much blood ſhould 
he lie de ready there to join with the chyle, for its better mixture, 
ral N before it reaches the right auricle of _ heart.” So far Mr. 
t, nee per. 

he cel Eighthly, Then next part I ſhall treat of ſhall be the Hand, 
dis 3ygaver d e, or ſuperlative inſtrument, which ſerves ug 
rr ſuch a multitude of uſes, as is is net eaſy to enumerate; 


of tl 


veral inoculations, and their valves are admirably cout ived to 
ſuſpend the weight of the blood, in order to diſcharge it into 


|« theſe ſpermatic veins, like thoſe of other parts, might have 
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176 Tux WIS DOM ox GOD Pit in 
whereto, if we conſider the make and ſtructure of it; we ſhall 
find it wonderfully adapted. Firſt, It is divided into four fi- 
gers bending forward, and one oppoſite to them bending back. 
wards, and of greater ſtrength than any of them ſingly, which 
we call the thumb. to join with them ſeverally, or united ; Where: 
by it is fitted to lay hold of objects of any ſize or quantity, 
The leaſt things, as any ſmall ſingle ſeed, are taken up by the 
thumb and fore-finger ; thoſe a little greater, by the thumb 
and two fingers, which alſo we chiefly employ to manage the 
needle in ſowing, and the pen in writing : when we would take 
up a greater quantity of any thing, we make uſe of the thumb 
and all the fingers. Sometimes we ule one finger only, is in 
pointing at any thing, picking things oat of holes, or long and 
narrow veſſels; ſometimes all ſeverally at one time, as in ſtop- 
ping the ſtrings when we play upon any muſical inſtrument 
Secondly, The fingers are ſtrengthened with ſeveral bones 
jointed together for motion, and furniſbed with ſeveral muſcle 
and tendons, like ſo many pullies to bend them circularly for- 
wards; which is moſt convenient for the firmholding and grip 
ing of any object: which of how great, conſtant; and neceſſary 
uſe it is in pulling or drawing, but eſpecially in taking up, and 
retaining any ſort of tool or inſtrument to work withal, in hu- 
bandry, and all mechanic arts, is ſo obvious to every man's ob 
ſervation, that I need nor ſpend time to inſtance in particular! 
moreover, the ſeveral fingers are furniſhed with ſeveral mil 
cles, to extend and open the hand, and to move to the figit 
and left: and ſo this diviſion and motion of the fingers dot 
not hinder, but that the whole hand may be employed, as it i 
were all of a piece; as we fee it is, either expanded. as in {tri 
ing out, ſmoothing and folding up.of cloaths, and ſome mech 
nic uſes; or contracted, as in fighting, kneading of dough, ali 
the like. It is alfo notable, and indeed wonderful, that the te 
dons, bending the middle joint of the fingers, ſhould be perth 
rated to give paſſage to the tendons of the muſcles which di 
the uppermoſt joints, and all bound dowa cloſe, to the boi 
with ſtrong fillets, leſt they ſhould ſtart up, and hinder the hai 
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in its work, ſtanding like ſo many bow-ſtrings. Thirdly, The 

fingers ends are ſtrengthened with nails, as we fortify the ends 
of our ſtayes or forks with iron-hoops or ferules ; which nails 
ſerve not only for defence, but for ornament, and many uſes: 
The ſkin upon out fing ers- ends is thin, and of moſt exquiſite 
ſenſe, to help us to judge of any thing we handle. If now 1 


| ſhould go about to reckon up the ſeveral uſes of this inſtrument, 


time would ſooner fail me than matter. By the help of this 
we do all our works, we build our ſelves houſes to dwell in; 


| we make ourſelves garments to wear; we plough and ſow our 


grounds with corn, dreſs and cultivate our vineyards, gardens, 
and orchards, gather and lay up our grain and fruits; we pre- 
pare and make ready our viduals: ſpinning, weaving, painting 


| carving, engraving, and that dirinely invented art of writing, 


whereby we tranſmit our own thoughts to polterity, and cori- 


verſe with, and participate the obſervations and inventions of 


them that are long ago dead, all performed by this. This is 
the only inſtrument for all arts whatſoever; no improvement to 
be made of any experimental knowledge without it, Henee 
(as Ariſtotle ſaith well) they do amiſs that complain, that man 
is worſe dealt with by Nature than other creatures; whereas, 
they have ſome hair, ſome ſhells, ſome wool, ſome feathers, ſome 


(ſcales, to defend themſelves from the injuries of the weather: 


man alone is born naked, and without all covering ; whereas, 
they have natural weapons todefend themſelves, and offend their | 
enemies, ſome horns, ſome hoofs, ſome teeth, ſome talons, ſome 


claws, ſome ſpurs and beaks; man hath none of all thefe, but 
s weak, and feeble, and unatmed fent into the world. Why, 


a hand with reaſon to uſe it, ſupplies the uſes of all theſe, that's 
both a horn, and a hoof, and a talon, and a tuſk, &c. becauſe it 
nables us to uſe weapons of theſe, and other faihions, as fwords, 
nd ſpears, and guns. Beſides, this advancage a man hath of 
hem, that whereas they cannot at pleafure change their co- 
rings, or lay aſide theit weapons, or make uſe of others as 
decaſion ſerves, but muſt abide winter and ſummer, night and 
day, with the ſame cloathing on their backs, and fleep with their 
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but muſt have ſcrambled with the wild beaſts for crabs, aul 


of a pillar, the lower vertebres being the broadeſt and largel, 


= 


* 


weapons Upon them ; a- man can alter his cloathing according W mc 
to the exigency of the weather, go warm in winter, and cool in of 
ſummef, caver up himſelf hot in the night, and lay afide his MW grc 
cloaths i in the day, and put on or off more or fewer, according WW h 
as his work and exerciſe is; and can, as occaſion requires, make M con 
uſe of divers forts of weapons, and choice of ſuch at all turm, MW to : 
as are molt proper and convenfent; whereby we are enabled i» MW « 
ſubdue and rule over all other creatures; and uſe for our ow MM zrti 
behoof thofe qualities wherein they excel, as the ſtrength of Ml and 
the ox, the valour and ſwiftneſs of the horſe, the ſagacity and tion 
vi ilancy of the dog, and fo make them as it were our own WM parc 
Had we wanted this member in our bodies, we muſt have liv MW 1. / 
ed the life of brutes, without houſe or ſhelter, bart what the MW ſup; 
woods and rocks would have afforded ; without cloaths or co hic 
vering; without corn, or wine, or oil, or any other drink but this 
water; without the warnith and comfort, or other uſes of fire 
and ſo without any artificial dak' d, boil'd, or roaſt meat; 


nuts, and acorns, and ſuch other things as the earth puts forth 
of her own accord, We had lain open and expoſed to injuries 
and had been unable to reſiſt or defend ourſelves N almol 


the weakeſt creature. y. 
The remaining parts I ſhall bat briefly run over; I, 
That the back bone ſhouid be divided into ſo many vertebte bones 
for commodious bending, and not be one entire rigid bone, that r 
to anc 


which being of that length would have been often in danget 
of ſnapping in ſunder : that it ſhould be made tapering in fora iſ #5 we 


and the ſuperior in order, leffer and leſſer, for the greater fin 
neſs and ſlability of the trunk of the body: that the ſever ver fo 


yertebres ſhould be fo elegantly and artificially compacted a ſently 
Joined together that they are as ſtrong and firm, as if they wet 2:3 
but one bone: t at they ſhould be all perfo: ated in the mi Y. w 


COntra 
of run 


if they 


dle with a large hole for the ſpinal marrow or pith to paßt 
long; and each particular have a hole on each fide to tran{ni 
the nerves to the mulcles of the body, to convey both ſenſe at 
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motion: that by reaſon of the forementioned cloſe connexion 


of the vertebres, it ſhould be ſo formed. as not to admit any 


great flexure or receſs from a right line, any angular, but ons 
ly a moderate circular bending ; leſt the ſpinal pith ſhould be 
compreſſed, and fo the free intercourſe or paſſage of the {piries 
to and fro be ſtop'd. | 

One obſer vation relating to the motion of the bones in theit 
articulations, I ſhall here add. That is, the care that is taken 
and the proviſion that is made, for the eaſy and expedite mo- 


tion of them; there being to that purpoſe a twofold liquor pre- 


pared for the inunction and lubrification of their heads or ends, 
1. An oily one, furniſhed by the marrow : 2. A mucilaginous, 


| ſupplied by. certain glandules ſeated in the articulations, both 


which together make up the moſt apt and proper mixture for 


this uſe and end that can be invented or thought upon. For 


not only both the ingredients are of a lubricating nature; but 
there is this advantage gained from their compoſition, that they 
do mutually improve one another: for the mucilage adds to 
the lubricity of the oil, and the oil preſer ves the mucilage from 
inſpiſſation, and contracting the conſiſtency of a gelly: now 
this inunction is uſeful, indeed neceſſary, for three ends chief- 


1. For the facilitating of motion. For tho? the ends of the 
bones are very ſmooth, yet were they dry, they could not with 


that readineſs and eaſe, nay, not without great difficulty, yield 


to and obey the plucks and attractions of the motory muſcles; 


as we ſee clocks and jacks, though the ſcrews and teeth of the 
wheels and nuts be never ſo ſmooth and poliſh'd, yet if they 


be not oil'd, will hardly move, tho' you clog them with ne- 
ver fo much weight; but if you apply but a little oil, they pre- 
ſently whirl about very ſwiftly with the tenth part of the forte. 

2. For preſerving the ends of the bones from an incaleſcen- 


ey, which, they being hard and ſolid bodies, would neceſſarily 


contract from a ſwift and long continuing motion; ſuch as that 

of running, or mowing, or threſhing, or ſawing, and the hike, 

if they nm touched and rubbed againſt one another 
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160 Tax WISDOM or GOD pan 
with that force they muſt needs do; eſpecially in running, the 
whole weight of the body bea ing upon the joints of the thighs 
and knees ; fo we ſee, in the wheels of waggons or coach- 
es, the hollows of the naves, by their ſwitt rotations on the 
ends of the axle-trees, produce a heat, ſometimes fo intenſe, ag ' fp 
to ſet them on fire, to prevent which, they ſtand in need to | 
be frequently anointed or beſmear'd with a mixture of greaſe 
and tar, imitating the forementioned natural compoſition of oil 
and mucilage. Nay, bodies fofter a great deal than metalz 
contract a great heat by attrition; as is evident from thole black 
circular lines we {ee on boxes. diſhes, and other turned veſſel 
of wood, which are the effects of ignition auſed by the pref 
ſure of an edged ſtiek upon the veſſel turned mmbly in the 
lathe. And if there had not been a proviſion in the joints a. 
gainſt ſuch a preternatural mcaleſcenee upon their violent mo- 
tion, this would have made a flothfu) world, and confin'd us to 
leiſurely and deliberate movements, when there were the moſ 
urgent and haſty occaſions to quicken us. 

3. For the preventing of attrition, and wearing down th 
end: of the bones by their motion. and rubbing one againſt + 
-nother, which is fo violent and laſting ſometi nes, that it i. 
wonder any inunction ſhould ſoffice. to ſecure their heads fron 
waſting and conſumption. ' I have often ſeen the tops of the 
teeth, (which are of a harder ſubſtance than the reſt of tht 
bones) worn off by maſtication, in perſons who have loſt mol 


of their grinders, and been co:apeiled conſtantly to make uf mar rot 
of three or four only in chewing, ſo low, that at laſt the iv ton of 
ward marrow and nerve lay bare, and they could no longer fu ion in 
pain, make uſe of them. So that had there not been this pio Ned not 
- viſion made for the anointing the bones the curious workmat- Hand rig 
ſhip of Nature in adapting them fo exactly one to another, eo com} 
- was moſt fit tor the eaſy perfurmance of all thoſe motions art to 
which they were deſtined, would not ſuffice for uſe: but Piſrupti 
' Airring part of mankind would ſoon fins themſelyes fitter far langer 


an hoſpital, than for action, and the pur ſuit of buſineſs. 
I beſe obſer vations I acknowledge mj ſelf to have borrove 


Fart II. iu Tux CREATION, if 
the ofa late ingenious X writer of of Ofteology, who thus concludes 
zus WH bis diſcourie upon this ſubject. And here we cannot avoid 
ch» the notice of the viſible footiteps, of an infinite Reaſon, which 
the W * as they are deeply impreſſed upon the univerſe, ſo more e- 
% * ſpecially on the ſenſible parts of it in thoſe rational contrivan- 
lo ces which are found in animals; and we can never ſufficient- 
caſe Wl © ly admire the wiſdom and providence of our great Creator, 
foil MW © who has given all parts in theſe animated beings, not only ſuch 
tals, a ſtructure as renders them fit for their neceſſary motions, 
lack and deſigned functions, but withal the benefit and advantage 
fſels of whatever may preſerve them, or facilitate their action. 
rebs Moreover, the artifice of Nature is wonderful in the con- 
the W ſtruction of the bones that are to ſupport the body, and to bear 
ts „great burdens, or to be employed in ſtrong exerciſes, they be- 
mo» ing made hollow, for lightneſs and ſtiffneſs. For, we have be- 
us fore noted, a body that is hollow may be demonſtrated to be 
molt W more rigid and inflexible, than a ſolid one of the ſame ſubſtance 
and weight. So that here is proviſion made for the ſtiffneſs 
a the and lightneſs of the bones. But the ribs, which are not to bear 
oſt + Wl any great weight, or to be ſtrongly exerciſed, but only to fence 
t che breaſt, have no cavity in them, and towards the fore part 
fron WM or breaſt are broad and thin, that ſo they might bend and 
i; the gise way without danger of fracture; when bent returning by 
f ite cheir elaſtic property to their figure again. Yet is not the hol- 
mol low of the bones altogether uſeleſs, but ſerves to contain the 
e vt Wmarrow; which ſupplies an oil for the maintaining and inunc- 
de i tion of the bones and ligaments, and ſo facilitating their mo- 
tion in the articulations; and particularly (which we mention- 
ed not before) of the ligaments, preſerving them from dryneſs 
ind rigidity, and keeping them ſupple and flexible, and ready 


er, "ito comply with all the motions and poſtures of that moveable 

005 part to which they appertain: and laſtly, to ſecure them from 

ut tie piſruption, which, as ſtrong as they are, they would be in ſome 

er fa anger of, upon a great and ſudden ſtretch or contortion, if 
+ Mr. Clopton Havers, 
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they were dry, &c. See more to this purpoſe i in the treatiſe tha 


fore-quoted, p. 183. and 
That whereas the breaſt i is encompaſſed with ribs, the be I BY: 
is left free; that it might give way to the motion of the mid the 


Tiff in reſpiration; and to the neceſſary reception of meat and MW uſe 
drink : as alfo for the convenient bending of the body; and in the 
females, for that extraordinary extenſion that 1 is 8 (fire in the the 
time of their pregnancy. 1 
That the lungs ſhould be made up of ſuch onal 71 de f 
pipes and veſicles inter woven with blood yeſſels in order to my 5. 
rify, ferment, or ſupply the ſanguineous maſs with nitro-acrid Mal 
particles, which ruſh in by their elaſtic power upon the muſcular geri. 
extenſion of the thorax, and fo feed the vital flame and ſpirits; N plica 
for upon obſtructing this communication, all is preſentiy ex ff and 
tin, no circulation, no motion, n no heat, n nor any gn of life Te ſecre 
mains. to on 
That the ſtomach ſhould be 3 and capable of * Wha 
latation and contraction, according to the quantity of meat con ande 
rained in it, that it ſhould be ſituate under the liver, which h hum 
iis heat might cheriſh it, and contribute to concoction: that it {il ies. 


ſhould be endued with an- acid or glandulous ferment, or ſom i Fir 
corruptive quality for fo ſpeedy a diſſolution of the meat, aui veſſcl 
preparation of chyle ; that after concoction ir ſhould have u el, ar 
ability of contracting itſelf, and turning out the meat. and tl 
That the guts ſhould immediately receive it from the phy Mech 
lorous, farther elaborate, ' prepare, and ſeparate it, driving bj lituatic 
their periſtaltic motion the chyle into the lacteals, aud the es increa 
cremeutitious parts to the pode x, from whence there is no e inn 
greſs, unleſs when the valve of the colon is torn and Telas': * | 

er an 


but for the curious ſtructure of theſe parts, ſee mdre in ker 
Kringius, Gliſſon, Willis, and Preyer.. 8 In t 
That the Bladder ſhould be made of a membranous able in all 
and ſo extremely dilatable, for receiving and containing theb differei 


Tine, till opportunity of emptying it; that it ſhould have ſhui athen 
for the ends of the ureters ſo artificially contrived as to git and abc 
the | urine * Entrance, TT to ſtop 155 ge dan b Wards i 
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increaſe the bulk and magnitude : 
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that they will not tranſmit the wind, tho? it be ſtrongly blown 


and forced in. 


That the Liver fhould contenitly ſeparate the choler from 


the blood, and empty it into the inteſtines, where there is good 
uſe for it, not only to provoke dejection, but alſo to attenuate 
the chyle, and render it fo ſubtle and fluid, as to enter in at 
the orifices of the lacteous veins. 

That in the Kidneys there ſhould be ſuch indumerable lite 
tle ſiphons or tubes conveying the urinoſe particles to the pel- 


vis and ureters, firſt diſcoyer'd by Bellini, and illuſtrated by 


Malpighi; that indeed all the glands of the body ſhould be con- 


geries of various ſorts of veſſels cur'd, circumgy rated, and com- 


plicated together, whereby they give the blood time to ſtop 
and ſeparate through the pores of the capillary veſſels into the 


F ſecretory ones, which afterwards all exonerate themſelves in- 


to one common ductus; as may be ſeen in the works of Dr. 
Wharton, Graaf, Bartholine, Rudback, Bilſius Malphigi, Nuek, 
and others, That the glands ſhould ſeparate ſuch variety of 
humours, all different i in colour, taſte, ſmell, and other quali- 
ties. 

F inally, That all the bones, and all the muſcles, and all the 
veſſels of the body ſhould be ſo admirably contrived, and adapt- 
ed, and eompacted together for their ſeveral motions and uſes, 
and that moſt geometrically, according to the f ricteſt rules of 
Mechanics; that if in the whole body you change the figure, 
ſituation, and conjunction but of one part, if you diminiſh or 
in fine, if you endeavour a- 
y innovation or alteration. you marr and ſpoil, inſtead of mend- 
ing. How can all theſe things put together, but _ won- 
der and aſtoniſhment 2 

In the muſcles alone there ſeems to be more geometry, than 
in all the artificial engines in the world; and therefore the 


different motions of animals, are a ſubject fi only for the great 
mathematicians to handle ; amongſt whom, Steno, Dr. Croon, 
and above all, Alphonſo Borelli, have made their eſſays to- 
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That under one ſkin there ſhould be ſuch infinite variety Wl (er 

of parts, variouſly mingled, hard with ſoft, fluid with fix, the 
ſolid with hollow, thoſe in reſt with thoſe in motion; ſone {MW well 
with cavities as morteſſes to receive, others with tenons to ft I gro 
thoſe cavities; all theſe ſo pack d and thruſt ſo cloſe together, Alp 
that there is no unncceſſary vacuity in the whole body, and ya WM ſcon 
| fo far from claſbing or interfering. one with another, or hin {Wl ft. 
dring each others motions, that they do all friendly conſpire, (whi 
all help and aſſiſt mutually one the other, all concur in one gor [! 
neral end and deſign, the good and preſervation of the whole, ¶ out 
are certainly arguments and effects of infinite wiſdom and coun: WM muſc 
ſel; ſo that he muſt needs be worſe than mad that can find in WM in th 
his hopre to imagine all theſe to be caſual and fortuitous, of MW hunt 
not provided and def) igned by 2 moſt wiſe and intelligen fat ſe 
Cauſe. is | migh 
Every part is cloathed, Joined together, and corroborated by {Ml fore 
membranes, which upon ſeveral occaſions (as extravaſations d B 
humours, compreſſions or obſtructions of veſſels) are capable from 
bf a prodigious extenſion, as we ſee in the hydatides of the ſe when 
male teſticles or ovaries, in hydropical tumours of the /ymphas ( io be 
ducts, of the ſcrotum and peritonacum, out of the laſt of whict iſ trous 
alone twenty and even forty gallons of water have been dram wer 
by a paracenteſi 4 8 japping, for wbich we have the undoubs ders, 
ed authority of Tulpius, Meekren, Pechlin, Blaſius, and oibe other 
medica] writers. What vaſt ſacks and bags are neceſſary they 
contain ſuch'a collection of water, Which ſeems to iſſue from tively 
the Iymphaedutts, either dilacerated or obſtructed, and exo: occaſi 
rating themſelves into the foldiogs, or damen the duplicate Har pa 
of the membranes? h - ok land tf 
Thoſe parts which one would think vere of little uſe in the ſon to 
body, ſerying chicfly to fill up empty ſpaces, as the fat, if en which 
mined ſtrictly, will be found - very beneficial and ſerviceable Wing th 
it. 1. To cheriſh and keep i it warm, by bindering the eyaps Hence 
ration of the hot ſteams of blood, as cloaths keep us warm ü lable 
winter, by reflecting and doubling the heat. 2. To nourili bis be 


208 Maintain the y for ſome time when food i is wanting 
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ſerving as fewel to preſerye and continue the natural heat of 
the blood, which requires on oily or ſulphurous pabulum, ag 
well as fire. Hence, upon long abſtinence and faſting, the body 
grows lean. Hence alſo ſome beaſts, as the mar motto, or mus 
Alpinus, a creature as big or bigger than a rabbet, which ab- 
ſconds all winter, doth (as Hildanus tells us) live upon its own 
fat. For in the autumn, when it ſhuts icſelf up in its hole 
(which it digs with its feet like a rabbet, making a neſt with hay 
or ſtraw, to lodge itſelf warm) it is very fat: ¶ Hildanus took 
ont above a pound and a half of fat berween the ſkin and 
| muſcles, and a pound out of the abdomen} but on the contrary 
in the ſpring time when it comes forth again, very lean, as the 
hunters experience in thoſe they then take. 3. The internal 
fat ſerves for the defence and ſecurity of the NF that they 
| night lie ſoft, and be ſafely convey'd in their paſſage, wheres, 
fore it is eſpecially gathered about them. 

By what pores, or paſſages, or veſſels, the fat is 6 
from the blood when it is redundant, and again abſorbt into it 
when it is deficient, is a matter of curious inquiry, and worthy 


to be induſtriouſly ſought out by the moſt ſagacious and dex- 
trous anatomiſts. The veſſels whereinto it is received, and 
wherein contained, are by the microſcope detected to be blad- 

ders, and theſe doubtleſs perforated and pervious one into an- 
other; and though for their exceſſive ſubtlety and thinneſs 
they appear not in a lean body, yet ſeem to have been primi- 
tively formed and provided by Nature to receive the fat upon 
occaſion, 


Why the fat is collected chiefly about ſome particu- 
ar parts and veſſels, and not others; as for example, the reins 
land the caul, I eaſily conſent with Galen and others, the rea- 
[ſon to be the cheriſhing and keeping warm of thoſe parts upon 
which ſuch veſſels are ſpread; ſo the caul ſerves for the warm- 
ing the lower belly, like an apron or piece of woolen cloth. 
Hence a certain gladiator, whoſe caul Galen cut out, was ſo 
liable to ſuffer from the cold, that he was conſtrained to keep 
lhis belly conſtantly covered with wool. For the inteſtines con- 
ain a a great deal of food, there to ne its laſt concocli- 


186 Tar WISDOM or GOD Nun 


on, and no veſſels of blood penetrating it, and flowing thry 
it to keep it warm, they had need be defended from the injy. 
ries of the external air, by outward coyerings. Why there 
ſhould be ſuch copious fat gathered about the reins to encloſe 
them, is not ſo eaſy to diſcern : but ſurely there i is a great and 
conſtant heat required there for the ſeparation of the urine 
from the blood; the conftant ſeparation and excretion Where. 
of, is neceflary for the preſervation of life. And we ſee, i 
the blood be in any degree chill'd, the ſecretion of urine is in 
a great meaſure ſtopt, and the ſerum caſt upon the glandulesd 
the mouth and throat. And if the blood be extraordinaril 
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heated by exerciſe or otherwiſe, it caſts off its ſerum plentiful 1 
ly by ſweat, which may be effected by the ſwift motion of the qual 
blood through the glandules of the ſkin, where its plentiful I an © 


ſtreams being ſtrengthen'd and conſtipated into a liquor, force Mticle: 
their 'way through thoſe emunctories, which at other tina erer. 
tranſmit only inſenſible vapours. Some ſuch effect may be elle 
wrought upon the blood, by the heat of the kidneys. Certat W want 
it is, that the humours, excerned by ſweat and urine, are nen time: 
a-kin, if not the ſame: and therefore i it is worthy the conſide tions 
ration, whether there might not be ſome ufe made of ſwearing groſſ 
in a ſuppreſſion of urine. But I digreſs too far, Voets 

I ſhall only add to this particular, that becauſe the deſign AA conta 
Nature in collecting fat in theſe places, is for the fore-mentiow lÞnim: 
ed uſe; it hath for the effeQing thereof, fitted the veſſel tema 
there with pores or paſſages proper for the ſeparation and trau ihe , 
miſſion of it. nales 

I ſhould now proceed to treat of the generation and form cious 
tion of the foetus in the womb, but that is a ſubject too difficut M wich 
for me to handle ; the body of man and other animals beit Mr. 
formed in the dark receſſes of the matrix, or as the PſalnilW Bu 
phraſes it, Pſal. cxxxix. 14. made in ſecret, and curiouſj ¶ paren 
* wrought in the loweſt parts of the earth. This work is ſoa Mobſer: 
mirable and unaccountable, that neither the atheiſts nor mechaueMocner 
| Philoſophers have attempted to declare the manner and procel 
of it; but have (as I noted before) very cautiouſly and prudent) 


Ihath | 


art IT, 
- thr 
e inju- 
there 
encloſe 
eat and 
Urine 
Where. 
lee, if 
ne is i 
ules of 
inarih 
ntiful 
of the 
entiful 
, force 
times 
nay be 
Lertait 
e neat 
onſide 
Fearing 


ſign of 
entiols 


veſſel 
| rank 


forms 
ifficul 
; being 
ſalmil 
rioully 


ſo ad- 


chanic 


rrocel 
Kent! 


Part II. 


attempted to give of the formation of a few of the parts, are ſo 
exceſſively abſurd and ridiculons, that they need no other con- 
fication than ha, ha, he. And I have already farther ſhewn, 
that to me it ſeems impoſſible, that matter divided into as mi- 
nute and ſubtle parts as you will, or can imagine, and thoſe 
moved according to whatſoever catholic laws can be deviſed, 
ſhould without the preſideney and direction of ſome intelligent 


ſagent, Ly the mere agitation of a gentle heat, run itſelf ine 


ſuch a curious machine, as the body of man is, 

Yet muſt it be confeſs'd, that the ſeed of animals is admirably 
qualified to be faſhioned and formed by the plaſtic nature into 
an organical body, containing the principles or component par- 
ticles of all the ſeveral homogeneous parts thereof; for indeed 


every part of the body ſeems to club and contribute to the ſeed, 


elle why ſhould parents that are born blind or deaf, or that 
want a finger or any other part, or have one ſuperfluous, ſome» 


times generate children that have the ſame defects or imperfec- 
tions; and yet (which is wonderful) nothing of the body or 
brofler matter of the ſeed comes near the firſt principle of the 
oetus, or in ſome lo much as enters the womb, but only ſome 
[contagious vapour, or ſubtle Muviums thereof which ſeems to 
animate the gemma or cicatricula of the egg contained in the 
female ovary, before it paſſes through the tubes or cornua, into 
lthe uterus, * How far the animalcules obſerv'd in the ſeed of 
males, may contribute to generation, I leave to the more ſaga- 
cious philoſophers to enquire, and ſhall here content myſelf 
with referring * the IRA to the ſeveral letters publiſh'd by 


Mr. Lewenhoek. | 
But to what ſhall we 2 the foetus its likenels to the 


parents, or omitting them, to the precedent progenitors, as I have 
oblerv'd ſome parents that have been both black hair'd, to have 
generated moſt red hair'd children, becauſe their anceſtors hair 
[hath been of that colour; or why are twins ſo often extream. 
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broke off their ſyſtems of natural philoſophy here, and left this 
point untouched; and thoſe accounts which ſome of them have 


2 3 2 2 — 
je wy re D Dee E 2 — 
— ä 5 £ * 
2 A — * 7 — * - 
— 


8 4 
— ae rd a ob 


ld 
22 


== 


*. U 
. ————— 
S 

— — at 


9 
1 
1 
1 
* 
Ly 
y 
1 
1 
{ 
* IN 
4 
* 
1 
1 
bh 
** 
WE 2 
{4 
) 1 
4 
J 
1 
7 
17 
i 
710 
1 
5 
1 
q 1. 
q 
i. 
"nt 
[| 
1 
251 
1 
KOs 
» kh 
BOW]? 
4 * 
1 
* 
I 
"1; 
26 
+ © 
e 
WIRE 
. 
1 
124 
. 
5 , Li 
1 
Yi # 
448 
i : 
. 
vt; 
165 
, 
20 
by L 
17 
5 
WW; : 
3 
1 
. 
*/ 3 : 
[A 
5 
its 
Is 
12 51 
* 
K 
$3 
1 
x J 
* 
48 i&+ 


( 
4 
—— —— 
3 


—— no OS 
- — — 
ä 
* _ 
Ke > 
a” — * — 
1 - 
— n 
8 


PC. ie >) . 


—: ... ² J 7⅛—..⏑⏑˙rĩ«ͥͥ!̃̃ ̃ Ä; tES! e 


* alike? whether is this owing to the efficient, or to the Mabode 
matter? mann 

Thoſe Muvia we ſpike of in the male ſeed, as deb ler three 
are, yet have they a great, if not the greateſt ſtroke in gens the y 
ration, as is clearly demonſtrable in a mule, which doth mot Munew 


reſemble the male parent, that is the aſs, than the female o Wfourt 
ho: fe. But now, why ſuch different ſpecies ſhould. not only WW An 


mingle together, but alſo generate an animal, and yet that tha Wis of 
hybridous production ſhould nut again generate, and fo a ney natur: 
race be carried on, but nature ſhould ſtop here and Proceed! no Wridicu 
farther, is to me a myſtery, and unaccountable. ther 


One thing relating to generation, I cannot omit; that is 
the conſtruction of a ſet of temporary parts (like ſcaffolds in: 
building) to ferve a prelent end, which are afterwards laid # 
ſide afford a ſtrong argument of counſel and deſign. Now for 
the u'e of the young, during its incloſure in the womb, there 
are ſe\cial parts formed, as the membranes invelloping it, cal. 
ed the /ecundines, the umbilical veſſels, one vein and two arte 
ries; the wrachus, to convey the urine out of the bladder, aul 
the placenta uterina: part whereof fall away at the birth, a 
the /ecundines and placenta, others degenerate into ligaments, 8 
the uracnus ani part of the umbilical vein . beſides which, be 
cauſe the foetus, during its abode in the womb, hath no uſed 
reſpiration by the lungs. the blood doth not all, I may fay nt 
the greateſt part of it, flow through them; but there are tw 
paſſa ges or channels contrived, one called the foramen ovalk 
by which part of the blood brought by the vena cava, palleit 
immediately into the left ventricle of the heart, without et 
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tering the right at all; the other is a large arterial channd ll plat 
paſſing from the pulmonary artery immediately into the gane 
or great artery, which likewiſe derives part of the blood thi; Plants) 
ther, without running at all into the lungs: theſe two are clok Malpig 
ed up ſoon after the child is born, when it breathes no mort 5 pu 
(as I may ſo ſay) by the placenta uterina, but reſpiration He, 
the lungs is needful for it. It is here to he noted, tbat thu 4 a 
Quid 


the lungs be formed ſo ſoon as the other parts, yet during ile 


/ 
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abode of the foetus in the womb, they lie by as uſeleſs. In like 
manner 1 have obſerved, that in ruminating creatures, the 
three foremoſt ſtomachs, not only during the continuance of 
the young in the womb, but ſo long as it is fed with milk, are 
unemployed and uſeleſs, the milk paſſing immediately into the 
fourth. 

Another obſervation I ſhall add concerning generation, which 
is of ſome moment, becauſe it takes away ſome conceſſions of 


ridiculous account of the firſt production of mankind, and os 
ther animals, viz, That all forts of inſects, yea, and ſome qui“ 


hat is Wdrupeds too, as frogs and mice, are produced ſpontaneouſly. 
$ in My obſervation and affirmation is, that there is no ſuch thing 
zd „in nature, as equivocal or ſpontaneous generation, but that all 


animals, as well ſmall as great, not excluding the vileſt and moſt 
contemptible inſect, are generated by animal parents of the 
ſame ſpecies with themſelves; that noble Italian virtuoſo, 
ranciſco Redi, having experimented, that no putrified fleſh, 


arte 
r, an which one would think were moſt likely of any thing) will of 
th, a Wilelf, if all inſets be carefully kept from it, produce any: the 


ame experiment, I remember, Dr. Wilkins, late biſhop of Che- 
ſter, told me, had been made by ſome of the Royal Society. 
No inſtance againſt this opinion doth fo much pnzzle me, as 
worms bred in the inteſtines of man, and other animals. But 
eeing the round worms do manifeſtly generate, and probably 
the other kinds too, *tis likely they come originally from ſeed, 
#hich how it was brought into the guts, may afterwards poſe 
Wibly be diſcovered. Moreover, I am inclinable to believe, that 
ll plants too, that themſelves produce feed (which are all but 
Jome very imperfect ones, which ſcarce deferve the name of 
plants) come of ſeeds themſelves. For that great naturalift 
Malpighius. to make experiment whether earth would of it- 
cit put forth plants, took ſome put poſely digg'd out of a deep 


more 
on by pace, and put it into a glaſs veſſel, the top whereof he cover- 
tee vith ſilk many times doubled, and ſtrained over it, which 


zould admit the water and air to paſs through, but exclude 


naturaliſts, that give countenance to the atheiſts fictitious and 
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the leaſt ſeed that might be wafted by the wind: the even diſp 


was, that no plant at all ſprung up in it. Nor need we wor and 
der, how in a ditch, bank, or graſs-plat, newly digg'd, or H ſuch 


the fen-banks in the iſle of Ely, muſtard ſhould ipring vp, WW what 


Creation of them. For after the matter was made, and the ſe 


where, in the memory of man, none hath been known'to groꝶ plan 


for it might come of ſeed which had lain there more than To! 


man's age. Some of the ancients mentioning ſome ſeeds thai ever 
retain their fecundity forty years. And I found in a paper re poſe 


ceived from a friend, but whom I have forgotten, that melon-W one, 
ſeeds, after thirty years, are belt for raiſing of melons As (of Se 
the multard that ſprung up in the iſle of Ely, though thereMapplic 
had never been any in that country, yet might it have bei mine: 
brought down in the channels by the floods, and fo bei Swan 
thrown up the banks, together with the earth, * wy of thi 
nate and grow there, inſect 

And, indeed, a ſpontaneous generation of animals and "_ plants 
upon due examination, will be found to be nothing leſs chan ¶Myener 
hot 
they | 
perd « 


and dry-land ſeparated, how is the creation of plants and ati 
mals deſcribed but by a commanding, that is, effeQually ca 


ing the waters and earth to produce their ſeveral kinds vi Fir 
out any ſeed? Now creation being the work of Omnipoteny{Wurpo 
and incommunicable to any creature, it muſt be beyond taWolery 
power of nature or natural agents, to produce things after haſh ay, 
manner. And as for God Almighty, he is ſaid to have rel Rust e 
from his work of creation after the ſeventh day. But if the ers, 1 
be any ſpontaneous generation, there was nothing done at o I 
creation, but what is daily done; for the earth and water prificſ: \ 
duced animals then without ſeed, and fo they do ſtill. ture 
Becauſe ſome, I underſtand, have been offended at my there 
fident denial of all ſpontaneous generation, accounting it too b nerat 
and groundleſs, I ſhall a little enlarge upon it, and give my not et. 
Cons, i in order to their ſatisfaction. he get 
Firſt, then, I fay, ſuch a ſpontaneous generation, ſeems! ole, tc 
me to be nothing leſs than a creation. For, creation being . We d 
only a production of a thing out of nothing, but alſo out of exper 
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diſpoſed matter. as may be clearly inferred from the ſeripture, 
and is agreed by all divines; this ſpontaneous generation being 
ſuch a production, wherein nel it differ from creation? Or, 
what did God Almighty do at the firſt creation of animals and 
plants, more than what (if this be true) we ſee every day done? 
To me, I muſt confeſs, it ſeems almoſt demonſtrable; that what- 
ever agent can introduce a form into indiſpoſed matter, or diſ- 
poſe the matter in an inſtant, muſt be . to any natural 
one, not to ſay Omnipotent. 

Secondly, T hoſe who have with the greateſt amgenee and 
application conſidered and ſearched into this matter, as thoſe e- 
Eminent virtuoſi, Marcellus Malpighius, Franciſcus Redi, John 
Swammerdam, Lewenhoek, and many others, are unanimouſly 
of this opinion, ſave that Franciſcus Redi would except ſuch 
inſets as are bred in galls, and ſome other excreſcencies of 
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plaipiancs. Now their authority weighs more with me, than the 
than Neneral vogue, or the concurrent ſuffrages of a thouſand others, 
the ſa ho never examined the thing fo carefully and circumſpectly as 


nd ati 
y can 
8 with 
Oren 


they have done, but run away with the cry of the common 


berd of philoſophers. 
Firſt of all, Dr. Swammerdam, who hath been, to the beſt 
purpoſe of any man I know of, buſied in ſearching out and 


ond tf blerving the nature of all inſects in general; (all in general 
ter ay, for as to one particular inſect, to wit, the filk-worm, I 
e relieWou't except Malphigi; and to one genus of them, to wit, ſpi- 


if then 
e at i 
ter pt 


gers, Dr. Liſter;) in his General Hiſtory of Inſects, written in 
ow Dutch, and tranſlated from the French, page 47. hath 
Iheſe words, © Nous diſons, qu'il ne ſe fait dans toute la na- 
ture aucune generation par accident, &c“ * We affirm that 
[there is not in all nature any accidental | or ſpoataneous | ge- 
neration, but all come by propagation ;- wherein chance hath 
not the leaſt part or intereſt.” And in page 159. ſpeaking of 
he generation of inſets out of plants, in contradiction, J ſup- 
bole, to Signior Redi, he ſaith, Nous croyons abſolument, &c. 
| We do abſolutely believe, that it is not poſſible to prove by 
experience, that any inſects are engendered out of plants: but 
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© on the contrary, we are very well informed and afſure pla 
* that theſe little animals are not ſhut up in, or encloſed there . bu 
for any other reaſon than to draw thence their nouriſhment? get 
»Tis true indeed, that by a certain, conſtant, and immutable . ce 
order of nature, we ſee many ſorts of inſects affixed: to particu Ml por 
lar ſpecies of plants and fruits, to which the reſpective kink put 
faſten themſelves as it were by inſtinct. But we are to know, MW the 
that they all come of the ſeed of animalcules of their own kind, and 
that were before laid there. For theſe inſects do thruſt their . whe 
ſeed and eggs ſo deep into the plants, that they, come to be af. 71 
terwards as it were united with them, and the aperture exp 
oriſice by which they enter'd, quite cloſed up, and oblie-W: wer 
rated; the eggs being hatched and nouriſhed within. erde . 
have often found the eggs of inſects ſo deeply ſunk into the lhe cal 
tender buds of trees, that without hurting of them it ws ies 2 
poſſible to draw them out. Many inſtances he produces in BW por fo 
veral ſorts of inſects making their way into plants, which the he 
though they be well worth the reading, are too long to tan wich 
ſcribe. hatch? 
Secondly, That great and ſagacious naturaliſt, and mol a6 Þoing, 
curate examiner of theſe things, Signior Malpighi, i in his tre- here 
tiſe of galls, under which name he comprehends all preteruy lake en 
tural and morboſe tumors and excreſcences of plants, doth de the 1c: 
monſtrate in particular, that all ſuch warts, tumors and excreſ which 
cences, where any inſects are found, are excited or raiſed wſMWirther 
either by ſome venenoſe liquor, which together with there vers 
eggs, ſuch inſects ſhed upon the leaves, or buds, or fruit of ear, b 
plants, or boring with their terebrae, inſtill into the very puh dere; 
of ſuch buds or fruits; or by the contagious vapour 0. OR 
very eggs themſelves producing a mortification or ſyderatio hem) 
in the parts of plants in which they are laid: or laſtly, by 108 cnc! 


grubs or maggots hatch'd of the eggs laid there, making tea lade 
way with their teeth into the buds, leaves, or fruit, or eren wer f 
wood itſelf, of ſuch plants on which their eggs were laid. Miert 
at laſt he concludes, © Erunt itaque Gallae et reliqui planuproqug 
* rum tumores morboſae excreſcentiae, vi depoſiti ovi a tubffere 24 


un. m kuk CREATION. 193 


ured, MW * plantarum compage, et vitiato humorum motu excitatae, qui- 
there M « bus incluſa ova et animalcula velut in utero fovetur et au- 
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* gentur, donec manifeſtatis Rr OI propriis partibus, quaſi 
' exoriantur novam exoprantia auram.* We conclude theres 
fore, that galls, and other tumors of plants, are nothing elſe 
but morboſe excreſcences, raiſed up by the force of the eggs 
there laid, diſturbing the vegeration and temper of the plants, 
and perverting the motion of their humours and juices ; 
« wherein the incloſed eggs and animalcules are cheriſhed, nou- 
' riſhed, and: augmented, till their proper parts be manifeſted, 
 explicated, and hardened, or ſtrengthened, they are as it 
were new-born, affecting to come forth into the open air.“ In 
the ſame treatiſe he deſcribes the hollow inſtrument (ferebraz 
he calls it, and we may Engliſh it piercer) wherewith many 
flies are provided, proceeding from the womb, with which they 
perforate the tegument of leaves, fruits, or buds, and through 
he hollow of it injeR their eggs into the holes or wounds 
Which they have made, where, in proceſs of time, they are 
| hatch'd and nouriſhed. This he beheld one of theſe inſets 
" 46 Boing, with his own eyes, in the bud of an oak; the manner 
s tre hereof he deſcribes, p. 47. which I ſhall not tranſcribe, only 
tern take notice, that when he had taken off the inſect, he found in 


th debe leaf very little and diaphanous eggs, exactly like to thoſe 
excreWhr hich yet remained in the tubes of the fly's womb. He adds 
ſed ercher, that it is probable, that there may be eggs hidden in 
| then vers parts of plants, whereof no footſtep doth outwardly ap- 


-its o 
7 pulp 
of the 
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pear, but the plant remains as entire, and thrives as well as if 
here were no inſect there: nay that ſome may be hidden and 
heriſhed in dry places (not wanting any humour to feed 
hem) as in ſear- wood, yea, in earthen veſſels and marbles 
enſelves. 

g tba Indeed to me it ſeems unreaſonable, chat plants being of a 
ven iWrer form or order of being, ſhould produce animals; for 
d. Micher they muſt do it out of indiſpoſed matter, and then ſuch 
plan WW odution would amount to a creation, or elſe they mult pre- 
tobe pare a fit matter, which is to act beyond their ſtrength, there 
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being required to the preparation of the ſperm of animals ; W þuti1 
great apparatus of veſſels and many ſecretions, eoncoctions, re. Nancie 
flexions, digeſtions, and circulations of the matter, before it eu thoſe 
be rectified and exalted into fo noble a liquor and beſides, there Ml cf be 
muſt be an egg too; for we know ex 00 omnia to the perfes Meaten 
tion whereof, there are as many veſlels, and as long a proces good 
required. Now in plants there are no ſuch veſſels, and conſe Wizlals 


quently no ſuch preparation of eggs or 1 which are e Hz 
neceſſary principles of animals. _ hn xami 
Thirdly, That worthy author of our own country, I weir ( 
Dr. Liſter, in his notes upon Geedartius Inſect. Numb, ib itte 
p. 47. hath theſe words, Non enim inducor ut credam, hogWobſcr: 
vel alind quodvis animal, modo quodam ſpontaneo e planiWſtun,: 
* produci, et alii cauſae cuicunque originem ſuam debere qu that 
© parenti animali; i. e. I cannot be perſnaded or induced em « 
believe, that this or any other animal is (or can be) produce nſect c 
out of a plant in a ſpontaneous manner, or doth owe its oH o 
« oinal to any other cauſe whatever, than an animal parent be ſan 
its own kind,” And in his third note upon Inſect. N. 49. thelWrpear: 
* Quoad ſpontanem erucae huyus aliorumque inſectorum genen dra 
* tionem pro parte negativa jam ſententiam meam traddi, Ke. M erſed 
to the ſpontaneous generation of this eruca, and other ine eapo- 
I have already delivered my opinion for the negative. I the { 
is moſt certain, that theſe cof/i are produced of eggs laid Heing e 
animal parents: it is alſo alike clear, that theſe diminitive aWk«liho! 
« terpillars are able by degrees to pierce or bore their way ich \ 
to a tree; which very mall holes, after they are fully enteric conti 
do perchatice grow together, and quite diſappear ; at leaſt bi new 
come fo ſmall, that they are not to be diicerned, uplels faith 
* Lynceus's eyes. Add moreover, that perchance they undaGiter, a 
go no transformation, but continue under the vizard of ure c 
* cae| caterpillars for many years, which doth very well ac 3. M 
« with my obier vations. Moreover, that this caterpillar [erudWcule 1 
1 10 prop . gated by ani al parents, to wit, butterflies, atter Mes of! 
common ori ination of all caterpillars? In all this I folic gener 
conlent with the Doctor,; only crave leave to differ in his aue bodie 
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buting to them the name of caſſi, which were accounted by the 
ancients a delicate morſel, and fed for the table; for 1 take 


t I. 


als 3 


85 [6 

it can thoſe to have been the hexapods, from which the greater ſort 
there MW of beetles come; for that that ſort of hexapods are at this day 
erfes eaten in our American plantations, as I am informed by my 
roceſ good friend Dr. Hans Sloane, who alſo preſented me with a 
conſe glass of them, preſerved in ſpirit of wine. 

re be Having lately had an opportunity more curiouſly to view and 


examine the great fleſh-colour'd, thin hair'd Engliſh caterpile 


meanWar (which 1 is ſo like that ſent me by Dr. Sloane, that it differs 


>, 10 itte but in magnitude, which may be owing to the climate) I 
„ hoe obſerved that it had a power of drawing its eight hind legs or 
planaWtuinps fo far up in its body, that they did altogether diſappear, 
» quanWo that the creature ſeemed to want them, and of thruſting 
ced hem out again at pleaſure : whereupon I conjectared, that that 
oducedMn ſet of Jamaica ſent me by the Doctor (which I took to be the 
ts ot; s or hexapod, previous to ſome large beetle) had likewiſe 


rent ofthe ſame power of drawing up its hind legs; ſo that though to 
„ the 
ener 
Ke.. 
inſect 

Thi 


drawn them up, and hid them in its body, when it was im- 
erſed in the ſpirit of wine, and conſequently was not the 
exapod of a beetle, but an eruca, like to, or indeed ſpecifical- 
the ſame with that of our own country by me obſerved; and 


laid Heng eaten at this day by the inhabitants of Jamaica, in all 
ve i lelhood the ſame with the cofſus of the ancient Romans, 
way Uhich was fed for the table, as Pliny affures : eſpecially if 


e conſider, that Dr, Liſter found this eruca in the body of an 
IK newly cut down, and ſawed in pieces; on which tree, Pli- 


nrerel 
eaſt be 


wels e faith they feed. Thus much J thought fit to add to Dr. 
unde ter, and do the truth right, by retracting my former con- 
of eure concerning the ci. 


Lecce 3. My third argument againſt ſpontaneous generation is, 


[ erudW<zule there are no arguments or experiments, which the pa- 
iter Mas of it do or can produce, which do clearly evince it. For 
| füße general and vulgar opinion, that che heads of children, or 
his aue bodies of thoſe that do not change their linnen, but wear 


N 2 


ppearance it wanted them, yet really it did not ſo, but had on- 
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derful acuteneſs of ſcent and ſagacity, whereby they can, tho 


out a convenient harbour for themſelves. 


ſtinct of this noiſome and troublefome creature the louſe, d 
ſearching out foul] and naſty cloaths to harbour and breed it 


— und. - * Blefled are the pure in heart, for they ſhall ſee Ge 
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that which is ſweaty and ſordid, breeds lice ; or that cheeſe q Or 
itſelf breeds mites or maggots, I deny, and look upon It as 4 Jearn 
great error, and miſtake; and do affirm, that all ſuch creature ſette! 
are bred of eggs laid in ſuch ſordid places by ſome wandring WW : cho 


-Jouſe, or mite, or maggot. For ſuch places being moſt proper A 
for the hatching and excluſion of their eggs, and for the main 
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tenance of their young, Nature hath endued them with a won: 


far diſtant, find out, and make towards them. And even lice 
and mites themſelves, as ſlow as they ſeem to be, can, to my 
knowledge, in no long time march a conſiderable way to ful 


Here, by the by, I cannot but look upon the linge 


as an effect of Divine Providence, deſigned to deter men auf 
women from ſluttiſhneſs and ſordidneſs. and to provoke then 
to cleanlineſs and neatneſs. God himſelf hateth uncleanlineſ 
and turns away from it, a3 appears by Deutero, chap. xi 
ver. 12, 13, 14. But if God requires, and is pleaſed wil 
bodily cleanneſs, much more is he ſo with the pureneſs 5 th 


Mat. v. 10.“ 
As for the generation of inſe&s out of putrid matter, th 
experiments of Franciſcus Redi, and ſome of our own virtue 
i, give me ſufficient reaſon to reject it, I did but juſt now met 
tion the quick ſcent that inſects have, and their great ſagaci 


in finding out a proper and convenient harbour or matrix, Se 
cherith and hatch their eggs. and feed their young: they u In 
ſo acted and directed by. Nature, as to caſts their eggs in ut M 
places as are moſt accommodated for the excluſion of the . 
young, and where the e is food ready for them as ſoon as the Pa 
be hatch'd: nay, it is a very hard matter to keep off ſuch i 2 
ſets from ſhedding their feed iu ſuch proper places. Indee Ge: 
it an inſect may be his equivocally generated, why not ſont Co 


times a bird? A quadruped, a man, or even an unirers 
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part II. IN THE C RE AT] ON. 
Or why no new ſpecies of animals now and then? As my 
learned friend Dr. Tancred Robinſon very well argues in his 
letters: For there is as much art ſhewn i in the formation of 
ö thoſe, as of theſe,” | 

A fourth and moſt effectual argument againſt ſpontaneous 
generation, is, that there are no new ſpecies produced, which 
would certainly now and then, nay, very often happen, were 
there any ſuch thing. For in ſuch pretended generations, the 


generant or active principle is ſuppoſed to be the ſun, Which 


being an inanimate body cannot act otherwiſe than by its beat; 
which heat can only put the particles of the paſſive principle 
into motion. The paſſive principle is putrid matter; the par- 
ticles whereof cannot be conceived to differ in any thing but 
figure, magnitude and gravity. Now the heat putting theſe 
particles into motion, may indeed gather together thoſe which 
are homogeneous, or of the ſame nature, and ſeparate thoſe 
that are heterogeneous, or of a different; but that it ſhould 
ſo ſituate, place and connect them, as we ſee in the bodies of a- 
nimals, is altogether inconceivable; which, if it could, yet that 
it ſhould always run them into ſock a machine as is already 
extant, and not ſome new-faſhioned one, ſuch as was never 
ſeen before, no reaſon can be aſſigned or imagined. This the 
Epicurean poet Lucretius was ſo ſenſible of, that he ſaw a ne- 
ceflicy of granting ſeeds or principles to determine the ſpecies, 


For (faith he) if all ſorts of principles. could be connected, 


4 ow % 


--------Vulgo fieri portenta videres, 
Semiferas hominum ſpecies exiſtere, et altos 
Interdum ramos egigni corpore vivo; 
Multaque connecti terreſtria membra marinis; 
Tum flammum retro ſpirantes ore chimaeras 
Paſcere naturam per terras omniparenteis 
Quorum nil fieri manifeſtum eſt, omnia quarido 
Seminibus certis, certa genetrice, creata | 
Conſervare genus creſcentia poſſe videmus, &. 
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That is. Thence would EE ok 
Vaſt monſters, Nature's great abſurdities: : the 
Some thing half beaſt, half man, and ſome would gray hin 
Tall trees above, and animals below; 1 * that 
Some join'd of fiſh, and beaſts, and every where. in 2 
F rightful chimeras breathing flames appear. Jy 
But fince we ſee no ſuch, and things ariſe © | 28 

From certain ſeeds of certain ſhape and ſize, _ in; 
And keep their kind as they increaſe and grow; nou 
There's s ſome fix d N es it ON 9 eg Ham 4 : 
| hav! 


'The raining of frogs and their generation in hs „ wo 2 10 


t be atteſted by many and great authors, I Took upon as uuer e N) 
falſe and ridiculous, It ſeems no more likely that frogs ſhovld be D 
engender'd in the clouds, than Spaniſh gennets begotten by ths = 

wha 


wind: for that hath good authors too. And he that can wal 
Jow the raining of frogs, hath made a fair {tep towards be. app. 


lieving, that it may rain calves alſo; for we read, that one fel ſuch 
out of the clouds in Avicen's cane, Nor do they much help © * 
the matter, who ſay, that thoſe frogs that appear ſometimes in cal | 
great multitudes after a ſhower, | are not indeed engender'd i mw 

| the clouds, but coagulated of a certain ſort of duſt, comm. it 
and fermented with rain water; to which rothen romondu frog 
adheres. | 5 JJ Wt + ke: WE Ge all t. 
But let us a little 9852 der the generation of frogs in a nm: Nt 

ral way. 1. There are two different ſexes, which muſt concur WM See 
to their generation. 2. There is in both a great apparatus of oy 
ſpermatic veſſels, wherein the nobler and more ſpirituous part BY 
of the blood; is by many digeſtions, concoctions, rcfleQtions . 
and circulations, exalted into that generous liquor we all ae 
ſperm; and likewiſe for the preparing of the eggs. 3. Ibere 1 
muſt be a copulation of the ſexes, which I rather mention, be- 8, 
cauſe it is the moſt remarkable in this, that ever I obſerved in Whic 
any animal. For they continue in complexu venereo, at lealt =p 


n * ; the e male all . e ein on LING back 


1. 


I vi 
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of the female, clapping and embracing her with his legs about 

the neck and body, and holding her fo faſt, that if you take 
him ont of the water, he will rather bear her whole weight 
. than fer her go This J obſer ved in a couple, kept on purpoſe 
in a veſſel of water, by my learned and worthy friend Mr. 
ps Nid, fellow of Trinity College, long ſince deceaſed. Af- 
ter this, the ſpawn muſt be caſt into water, where the eggs lie 
in ive midſt of a copious gelly, which ſerves them for their firſt 
nouriſhment for a conſiderable while. And at laſt, the reſult 
of all is not a perſect frog, but a tadpole without any feet, and 
having a long tail to ſaim withal; in which form it continues 
Js, tho long time, t till the limbs be grown out, and the tail fallen a- 
ver Wl vay, before it arrives at the perfection of a frog . 
ola ben Now, if frogs can be generated ſpontanevuſly in the clouds 
by thei 0 of vapour, or upon the earth out of duſt and rain-water, 
n ſal: WY what needs all this a-do? Jo what purpoſe is there ſuch an 
4; be WY paratus of veſſels for the elaboration of the ſperm and eggs; 
ne fel fuch a tedious proceſs of generation and nutrition! This is but 
h help I en idle pomp. The ſun (for he is ſuppoſed to be the equi vo- 
cal generant or efficient by theſe philoſophers) could have diſ- 
patch'd the buſineſs in a trice: give him but a little vapour, or 
a little dry duſt and rain water, he will produce you a quick 
frog, nay, a whole army of them, perfectly torm'd, and fit for 
all the functions of life in three minutes, nay, in the hundredth - 
part of one minute, elſe muſt ſome of thoſe frogs that were 
generated in the clouds fall down half- formed and imperfect, 
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ck which 1 never heard they did; and the proceſs of generation 

; part bare been obſerved in the production of frogs out of duſt and f 
tions] rain-water, which no man ever pretended to mark or diſcern. fl 


But that there can be no frogs generated in the clouds, may be 
farther made appear, 1 1. From the extream cold of the middle 
region of the air, where the vapours are turned into clouds, 
Which is not at all propitious to generation. For did not fo 
great men as Ariſtotle and Eraſmus report it, I could hardly be 
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induced to believe that there could be one ſpecies of inſects ge- 
nerated in ſnow, 2. Becaule if there were any animals en- 
rocker | N 4 
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gender'd 1 in the clouds, they muſt needs be maimed and daſhed 
in pieces by the fall, at leaſt ſuch as fell in the high-ways. and 
upon the roofs of houſes ; whereas we read not of any ſuch 
broken or imperfect hogs found any where. This laſt argu- 
ment was ſufficient to drive off the learned Formondus from the 
belief of their generation in the clouds; but the marter of fad 
he takes for granted, I mean the ſpontaneous generation of 
frogs out of duſt and rain-water, from an obſer vation or expe- 
ment of his own at the gates of Tourna yin F landers, to the 
ſight of which ſpectacle, he called his friends who were there 
preſent, that they might admire i it with him.“ A ſudden ſhoy- 
« er (faith he) falling upon the yery dry duſt, there ſuddenly 
appeared ſuch an army of little frogs, leaping about every 
where upon the dry land, that there was almoſt nothing elle 

to be ſeen. Tbey were alſo of one magnitude and colour; 
6 neither did it appear out of what lurking places [/attbala] 
* ſo many myriads could creep out, and ſuddenly diſcover 
_* themſelves upon the dry and duſty ſoil, which they hate. 
But ſaving the reverence due to ſo great a man, I doubt not 
but they did all creep out of their holes and coverts, invited 
by the agreeable vapour of the rain- water. This, howerer 


unlikely it may ſeem, is a thouſand times more probable than | 


their inſtantaneous and undiſcernible generation out of a little 
dry duſt and rain-water, which alſo cannot haye time to mix 
and ferment together, which is the hypotheſis he adheres to. 
Nay, I affirm, that it is not at all improbable ; for he that ſhall 
Walk out in ſutmmer-nightrs, when it begins to grow dark, may 
obſer ve ſuch a multitude of great toads and ' frogs crawling a. 
bout in the highways, paths and avenues to houſes, yards and 
walks of gardens and orchards, that he will wonder whence 
they came, or where they lurked all the winter, and all the wy: 
time, for that then ?tis a rare thing to find one. . 
To which add, that in ſuch frogs as we are ſpeaking lf, 
Monſieur Perault hath, upon diſſection, often found the ſto- 
mach full of meat, and the inteſtines of excrement; whence he 
jultly concludes, ' That they were not then firſt formed, by: 
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« only appeared of a ſudden; which is no great wonder, ſince 


upon a ſhower, after a drought, earth-worms and land- ſnails 
«innumerable come out of their lurking places in like manner. 


jn confirmation of what I have here written againit the ſpon- 
taneous generation of frogs, either i in the clouds out of vapour, 
or on the earth out of the duſt and rain- water commix'd; en- 
deavouring to prove, by force of argument, that there is no 
ſuch thing ; I have lately received from my learned and inge- 
nious friend Mr. William Derham, Rector of Upminſter, near 
Rumford in Eſſex, a relation parallel to that of Fromondus, 
concerning the ſudden appearance of a vaſt number of frogs 
after a ſhower or two of rain marching croſs a ſandy way that 
before the rain was very duſty; and giving an account, where 
jn all likelihood they 1 were generated by animal parents of their 
own kind, and whence they did proceed. The whole narra - 
tive I ſhall give the reader i in his own words. | 
Some years ago, as I was riding forth one afternoon. in 

' Berks, J happened upon a prodigious multitude creeping croſs 
* the way. It was a ſandy ſoil, and the way had been full of 
* duſt, by reaſon of a dry ſeaſon that then was. But an hour 
or two before a refreſhing fragrant ſhower or two of rain had 
laid the duſt. Whereupon, what I had heard or read of the 
las 6p of frogs immediately came to my thoughts, as it eaſi- 
y might do, there being probably as good reaſon then for 
me, as I believe any ever had before, to conclude, that theſe 
came from the clouds, or were inſtantaneouſſy generated. 
But Being prepoſſeſſed with the contrary opinion, viz. that 
a there was no equivocal generation, I was very curious in en- 
© quiring whence this vait colony might probably come; and 
upon ſearching, I found two or three acres of land cover 'd 


with this black regiment, and that they all marched the ſame 


0 way towards ſome woods, ditches, and ſuch like cool places 
in their front, and from large ponds i in their rear. I traced 
them backwards, even to the very ſide of one of the ponds. 
a 1 Ponds in {paging time . uled t abound much 
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with frogs, whoſe croaking l have heard at a conſiderable 
* diſtance; and a great deal of ſpawn I have found there. 

© From theſe circumſtances I concluded, that this vaſt colo- 
ny was bred in thoſe ponds from whence-ward they ſteered 
their courſe : : thar after their incubation if I may ſo call it) 
or hatching by the fun. and their having paſs'd their tadpole. 
c ſtate; they had lived till that time of their migration) in the 
* waters, or rather on the ſhore, among the flags, ruſhes, and 
long graſs: but now being invited out by the refreſhing ſhow. 
© ers, then newly fallen which made the earth cool and moiſt 
for their march. that they left their old /atibula, where per- 
c haps they had devoured all their proper food. and were now 
© in purſuit of food, or a more convenient habitation. * * 
+ Tan T chink not only reaſonable to be concluded, but with- 
al ſo eaſy to have been diſcovered by any nquiſitive obſerver, 
© who in former times met with the like appearance, that ] can- 
not but admire tha fuch ſagacious philoſophers, as Ariſtotle, 
* Pliny, and miny others ſince, ſhould ever imagine frogs to 
fall from the clouds, or be any way inſtan'aneoully, or ſpon- 
© taneouſly generated; eſpecially conſidering how openly they 
act their coĩtion, produce (Pawn, this e tadpoles, and tad- 


poles trops, 
Neither in frogs only, but alſo in many other creatures, 


* as lice, fleſh-flies, filk-w orms, and other papilios, an uniform 


a regu! ar generation was very obvious, which is an argument to 
* me of a ſtrange prepoſſeſſion of tancy in the ages ſince Ariſ- 
* rotie, not to fay of careleſneſs and Hoth.“ do far Mr. Der- 
ham.“ 


In like manner, doubtleſs Fromondus, had he made a diligent 


earch. might have found out the place where thoſe myriads 


ok frogs, obſerved by him about the gates of Tournay, were 
generated, and whence they did proceed. 

As for the worms and other animals bred in the inteſtines 
of man and beaſt, I have declared my ſelf not to be ſatisfied of 
the ways and means how their ſeeds come to be conveyed into 
thoſe places; but yet, that their generation is analogous & to that 
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of other creatures of thoſe kinds, I doubt not. The conſtan- 
ey to their ſpecies; 
litude in the ſhape and figure of their bodies, and all their parts; 
their conſiſtence, temper, motion, and other accidents, are to 
me little leſs than a demonſtration, that they are not the ef- 
fects of chance, but the products of a ſettled and ſpermatic 
principle. I am at preſent, *cill better informed, of opinion, 


that their eggs are ſwallowed with the meat we eat; and I am 
the rather induced to think ſo, becauſe children in their firſt 


infancy, and as long as they are conſtantly confined to a milk 
1 are ſeldom troubled with them. 

After this was written, I received a letter from my often 
remember'd ingenious friend Dr. Tancred Robinſon, refer- 


ing to this matter, part whereof I ſhall tranſcribe, as being very - 


pertinent, inſtructive, and conſonant to my own thoughts; L 
think it may be proved, that the vaſt variety of worms found 
'in almoſt all the'parts of different animals, as well terreſtrial 
* as aquatic, are taken into their reſpective bodies by meats and 
drinks, andithere either lie ſtill for ſome time, or elle grow 
' and alter by change of place and food, [not ſpecifically, but 
* accidentally, in magnitude, colour, figure of ſome parts, or the 
like.] We know as yet but little of the numerous inſets bred 
in water, or indeed of thoſe i in roots, leaves, buds, flowers, 


' fruits, and ſeeds, which we are continually ſwallowing; and 


' theſe too all vary according to climate? [| That is, the ſame 
ſpecies of roots, leaves, &c. do in different climates produce 
many different ſpecies of inſects, tho? ſome there be common 
to all; the long ſlender worms, as ſmall as hairs, that breed 


between the ſkin and the fleſh in the iſle of Ormuz, and in 


India, which are generally twiſted out upon ſticks or rowlers, 


' and often break in the operation, are without doubt taken in 


by the water they drink in thoſe regions, as I could prove by 
many and good experiments, had I time. They who have 


* leiſure, may find them in the Collections of Voyages and Tra- 


' vels, eſpecially in Monſieur Thevenot. By this explication 
ve may give a better account of the vomitings up of tadpoles, 
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their exact agreement and perpetual ſimi- 
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© ſnails, and other animals, recorded in medical hiſtories, than 
by any hypotheſis of equivocal generation: as to inſets found 
* in ſtinking fleſh, or rotten v-getabies, I could never obſerye 
* or find any of them different from thoſe parent inſects, which 
2 hover about, or feed upon ſuch bodies.“ 

If any ſhall object the infinite multitudes of auimalcules dif. 
covered in pepper- water, and deſire an account of their gene- 
ration; to him. I ſhall ſay, that it is probable, that ſome few 
of theſe animals may be floating in all waters, and that finding 
the particles of pepper ſwimming in the water, very proper for 
the cheriſhing and excluding of their eggs, by reaſon of their 
heat, or ſome other unknown and ſpecific quality, they may 
faſten their eggs to them, and ſo there may be a ſudden breed 
of infinite ſwarms of them, But theſe being not to be diſcern- 


ed by the moſt piercing and Lyncean ſight, without the aſſiſ. 


tance of a microſcope, 1 leave the manner of their generation 
to future diſcovery. 
Doo leſs difficult i is it to give an account of the original of loch 
inſects as are found and ſeem to be bred in the bodies of others 
of different kinds. Out of the ſides and back of the moſt com- 
mon caterpillar, which feeds upon cabbage, cole-wort, and tur- 
nep-leaves, which we have deſcribed in the catalogue of Cam- 
bridge-plants, we have ſeen creep out ſmall maggots, to the 
number ſometimes of threeſcore, or more; which ſo ſoon as 
ever they came forth, began to weave themſelves ſilken caſes 
of a yellow ſhining colour, wherein they changed, and, after 
ſome time, came out thence in the torm of ſmal. flies with four 
wings; for a full deſcription and hiſtory whereof, 1 ſhall refer 
the reader to the fore-mentioned catalogue. The like I have 


alſo obſerved in other caterpillars of a different kind, which 


have produced no leſſer number of maggots, that in like man- 
ner immediately made themſelves up in caſes. Others, inſtead 
of changing into aurelias, as in the uſual proceſs of nature they 
ought to do, have turned into one, two, three, or more fleſh- 
fly caſes, at leaſt contained ſuch caſes within them, out of which, 
after a while, were excluded fleth- flies, Other caterpillar 
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as that called the ſolitary maggot, found in the dry heads of 
teaſe], by a dubious metamorphoſis, ſometimes changed into the 
aurelia of a butterfly, fametimes into a fly-caſe. You'll jay, 
how comes this to paſs? Maſt we not here neceſſarily have 
recourſe to a ſpontaneous generation? I anfwer, No: the moſt 
that can be inferred from hence is, a tranſmutation of ſpecies; 
one inſe& may, inſtead of generating another of its owa kind, 
beget one or more of a different. But I can by no means grant 


this. I do believe that theſe flies do either caſt their eggs u- 


pon the very bodies of the forementioned catter pillars, or upon 
the leaves on which they feed. all in a ſtring; which there hat- 
ching, eat their way into the body, where they are nourithed 


till they be come to their full growth. Or it may be, the fly 
may with the hollow and ſharp tube of her womb punch and 


perforate the very ſkin of the eruca, and caſt her eggs into its 
body, So the ichneumon will convey her eggs into caterpillars. 

The diſcovery of the manner of the generation of theſe ſorts 
of inſets I earneſtly recommend to all ingenious naturaliſts, as 


a a matter of great moment. For if this point be but cleared, 


and it be demonſtrated that all creatures are generated uni vo- 


cally by parents of their own kind, and that there is no ſuch 


thing as ſpontaneous generation in the world, one main prop 
and ſupport of Atheiſm is taken away, and their ſtrongeſt hold 


demoliſhed : they cannot then exemplify their fooliſh hypothe- 


tis of the generation of man and other animals at firit, by the 
like of frogs and inſets at this preſent day. 
It will be farther objected, that there have live toads been 


found in the midſt of timber trees; nay, of ſtones, when they 


have been ſawn aſunder. 

To this I anſwer, that I am not fully ſatisfied of the matter 
of fact. I am fo well acquainted with the eredulity of the vul- 
gar, and the delight they, and many of the better lort too, have 
in telling of wonders and ſtrauge things, that I mult have a 


thing well atteſted, before I can give a firm affent to it. 


Since the writing hereof, the truth of theſe relations of live 
toads found in the midſt of ones, hath been coulir med to me 
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by ſufficient and credible eye-witneſſes, who have ſeen them 
taken oui. So that there is no doubt of the matter of fact. 
But yet, ſuppoſe it be true, it may be accounted for. Thoſe 


animals, when young and little, finding in the ſtone ſome {mall 


hole reaching to the middle of it, might, as their nature is, 


creep into it, as a fit /atibulum for the winter, and grow there 


too big to return back by the paſſage by which they enter'd, 
and ſo continue impriſoned therein for many years; a little air, 
by reaſon of the coldneſs of the creature, and its lying torpid 
there, ſufficing it for reſpiration, and the humour of the itone, 
by reafon it lay immoveable, and ſpent not, for nouriſhment, 
And I do believe, that if thoſe who found ſuch toads, had di- 


; ligently ſearched, they might have diſcovered and traced the 


way whereby they enter'd in, or ſome footſteps of it, Or elſe 
there might fall down into the Japidious matter before it was 
eoncrete into a ſtone ſome ſmall toad, (or ſome toad ſpawn) 
which being not able to extricate itſelf and get out again, might 
remain there impriſoned till the matter about it were conden- 


| ſed and compacted into a ſtone. But however it came there, 
I dare confidently affirm, it was not there ſpontaneouſly generat- 


ed. For elſe, either there was ſuch a cavity in the ſtone before 
the toad was generated; which is altogether improbable, and 
gratis dictum, aſſerted without any ground; or the toad was 
generated in the ſolid ſtone, which is more unlikely than the 
other, in that the ſoft body of ſo ſmall a creature ſhould extend 


itſelf in ſuch a priſon, and overcome the ſtrength and reſiſtance | 


of ſuch a great and ponderous mals of ſolid ſtone. 

And whereas the aſſertors of equivocal generation were wont 
to pretend the imperfection of theſe animals, as a ground to 
facilitate the belief of their ſpontaneous generation; I do affirm, 


that they are as perfect in their kind, and as much art ſhewn 


in the formation of them, as of the greateſt; nay more too, in 
the judgment of that great wit and natural hiſtorian * Pliny. 
In magnis ſiquidem corporibus, (faith he) aut certe majoribus 
' facilis officina ſequaci materia fuit; in his tam par vis atque 
Lib. 11. cap. 2. | 
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tam nullis, quae ratio, quanta vis, qua n inextricabilis perfec- 
tio? In the greater bodies the forge was eaſy, the matter 
being ductile and ſequacious obedient to the hand and ſtroke 
of the artificer, apt ta be drawn, formed or moulded into ſuch 
ſhapes and machines, even by clumſy fingers: but in the forma- 
tion of theſe, ſuch diminutive things, ſuch nothings what cugs 
ning and curioſity! What force and ſtrength was requilite, there 
being in them ſuch inextricable perfection 

To what proofs or examples of ſpontaneous generation may 


be brought from inſects bred in the fruits or excreſcences of 


plants, I have already made anſwer in my ſecond particular, 
which contains the teſtimonies of our belt modern naturaliſts 
concerning theſe things. 

In my denial of the ſpontaneous generation of plants, I am 
not ſo confident and peremptory: but yet there are the ſame 
objections and arguments againſt it as againſt that of animals, 
viz. becauſe it would be a production out of indiſpoſed matter, 
and conſequently a creation; or it be ſaid, there is diſpoſed wat- 
ter, prepar'd by the earth, or ſun, the heat, or whatever other 
agent you can aſſign; I reply, this is to make a thing act beyond 
its ſtrength, that is, an inferior nature which hath nothing of 


life in it, to prepare matter for a ſuperior, which hath ſome de- 
gree of life; and for the preparation of which, it hath no con- 


venient veſſels or inſtruments. If it could do fo, what need of 
all that apparatus of veſſels preparation of ſeed. and, as I alto 
ſuppoſe, dit inction of maſculine and feminine that we ſee in 
plants? I demand farther whether any of the patrons of ſpon- 
taneous generation in plants, did ever ſee any herbs or trees, 
except thoſe of the graſs-leaved tribe, come up without two 


ſeed- ea ves; which if they never did or could, it is to me a great 


argument that they came all of feed; there being no reaſon 
elſe, why they ſhould at firſt produce two ſeed- leaves different 


from the ſubſequent. And if all theſe ſpecies (which are far 
the greateſt number) come from ſeed, there is not the leaſt rea- 
Jon to think that any of the reſt come up ſpontaneouſly, And 
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_ this; with what I have written before, may ſuffice concetning 


ws point. 
| Whereas I have often written in many places, that ſuch and 


ſuch plants are ſpontaneous, or come up ſ pontaneoully I wean | 


no more by that expreſſion, but that they were not oy or 
ſown there induftriouſly by man. 

Having ſpoken of the body of man, and the iſe of its ſeve! 
ral parts and members, I ſhall add ſome other obſervations 
giving an account of the particular ſtructure, actions and uſes 


of fomeparts, either common to whole kinds of animals, or pro- 


per to ſome particular ſpecies different from thoſe of man, and 
of the reaſon of ſome inſtincts and actions of brutes. | 
Firſt of all, The manner of reſpiration, and the organs ſery- 
ing thereto in various animals, are accommodated to their tem- 
per of body, and their place and manner of living; of which I 
have obſerved in more perfect animals three differences. 
I. The hotter animals, which require abundance of ſpirits 


for their various motions and exerciſes, are provided with Jungs, 


which indefinitely draw in and expell the air alternately with- 
out intermiſſion, and have a heart furniſhed with two ventri- 


cles, becauſe to maintain the blood in that degree of heat, which | 
is requiſite to the performance of the actions of all the muſ. 


cles, there is abundance of air neceſſary. I ſhall not now take 
notice of the difference that is between the lungs of quadru- 
peds and birds, how the one are fixed and immoveable, the o- 
ther looſe and moveable; the one perforated, tranſmitting the 
air into large bladders, the other encloſed with a membrane. 
It is here worth the notice taking, that many animals of this 
kind, both birds and quadrupeds, will endure and bear up 4 
gainſt the extremeſt rigor of cold that our country is expoſed 
to, Horſe, kine and ſheep, as I have experienced, will lie a 
broad in the open air upon the cold ground during our long 


winter-nights, in the ſharpeſt and ſevereſt froſts that ever hap- 
pened with us, without any harm or prejudice at all; wheres 


one would think, that at leaſt the extremities of their members 
ſhould be bitten, benumbed and mortified thereby, Conſider- 
3 | ; 


— 


: 1 
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ing with myſelf by what means they were enabled to do this, 
and to abide and reſiſt the cold, ir occur'd to my thoughts, that 
the extiemities of their toes were tenc'd with hoofs, which in 
good meaſure ſecured. them : but the main thing was, that the 
cold is, as it were, its own antidote; for the air being fully 
charged and fared with nitrous, or ſome others ſort of parti- 
cles (which are the great efficients of cold, and no leſs alſo the 
pabulum of fire) which inſpired, doth by means of them cauſe 
1 great àccenſion and heat in the blood (as we ſee fewel burns 


raſhly in ſuch weather) and ſo enable it to reſiſt the impreffi- 


ons of the cold for ſo ſhort a time as its mote nimble circula- 
tion expoſes it thereto, before it comes toanother heating. From 
hence may an account be given, why the inhabitants of hot coun- 
tries may endure longer faſting and hunger, than thoſe of cbl- 
der: and thoſe ſeemingly prodigious, and to us fearcely credi- 
ble ſtories, of the faſtings and abſtinencè of the Egyptiat monks 
be retder'd probable. | 3 

2. Other animals, which are of 4 a colder remper, and made 
to endure a long inedia of faſting, and to lie in their holes al- 
moſt tropid all winter, as all kinds of ſerpents and lizards, have 
indeed lungs, bur do not inceſſantly breathe, or when they have 
drawn in the air, neceffarily expire it again, but can retain it 
at their pleaſure, and live without reſpiration whole days to- 
gether, as was long ſince experimented by Sir Thomas Brown, 
M. D. in a frog tied by the foot under water for that purpoſe 
by him. This order of creatures have but one ventricle in 
their hearts: 41d the whole blood doth not ſo often circulate 
through the lutigs as it doth thro? the reſt of the body. 
manner of breathing is ſufficient ro maintain in them that de- 
gree of heat which is ſuitable to their nature and manner of 
living. For to our touch they are always cold even in ſum- 
mer-time, and therefore ſome Will then pur ſnakes f into their do⸗ | 
lom to cool them. 

3. Fiſhes, which were to live and converſe always in a cold 
element, the water, and therefore were to have a temper not 
excelling in heat, becauſe other wiſe the conſtant immediate con- 

* 5 


* 
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tact of water (unleſs ſome extraordinary proviſion were made) Ml wa 
could not have been ſupported by them, that they might nat MW 
be neceſſitated continually to be coming up to the top of the M 4+ 
water to draw in the air, and for many other reaſons that might are 
be alleged, perform their reſpiration under water by the gills, I the 
by which they can receive no more air than is diſperſed in the 
pores of the water, which is ſufficient to preſerve their bodies M- pa 
in that temper of heat that is ſuitable to their nature, and the W lar 
place wherein they live, Theſe alſo have but one ventricle in in 
their hearts. ET 
But now, though this be thus, the great and 3 wiſe God, the 

as it were, purpoſely to demonſtrate, that he is not by any con- der 
dition or quality of place neceſſarily determined to one manner rus 
of reſpiration, or one temper of body in fiſhes ; he hath en- wa 
dued the bodies of ſome of that tribe of aquatic creatures with MW is e 
lungs like viviparous quadrupeds, and two ventricles of the W i; 
heart, and an ability of breathing like them, by drawing 1 in and W of | 
letting out the open air; ſo contriving their bodies, as to main - An 
tain, in the midſt of the cold water, a degree of heat anfwer- nat. 
able to that of the forementioned quadrupeds. no 
Another remarkable thing relating to reſpiration, i is the keep» MW «i; 
ing the hole or paſſage between the arteria venoſa and vena pha 
cava, called foramen ovale, open in ſome amphibious quadru - let: 
peds, viz. the phoca or vitulus marinus called in Engliſh, fea- it, t 
calf and ſeal; and, as is generally held, the beaver too. We WM vas 
have already given the reaſon of the twofold communication of part 
the great blood · veſſels in the foetus or young, ſo long as it con- wWas 
tinues in the womb: the one between the two veins entering lung 
the heart, by a hole or window; the other between the tuo pq. 
arteries, by an arterial channel, extended from the pnlmonary WM the 
artery to the aorta, or great artery; which was, in brief, 19 W tons 
divert the blood from the lungs. The ſame reaſon for keep: of t 
ing open this foramen ovale, there is in theſe amphibious ctea · W me; 
tures; For 1. The lungs probably being not- extended, but ent! 
emptied of air when they abide long under water, and flaccid, to ſc 
it is not eaſy for the whole blood every circulation to make is ihe N 
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in THE CREATION. 211 
2. To maintain that degree of heat and 
motion in the blood, as is ſufficient for them while they are un- 
der water, there is not ſo much air required, as is when they 
are above; the blood then moving but gently, as doth that of 
the /oetus in the womb. 

Farther, in reference to reſpiration, it is obſerved by this 


Parr 1 


| Pariſian academiſts, that ſome amphibious quadrupeds, particu- 


arly the ſea- calf or ſeal, hath his epiglottis extraordinarily large 
in proportion to other animals, it extending half an inch in 
length beyond the giottis to cover it. I believe the beaver hath 
the like epic lattis, exactiy cloſing the lar ynx or glottis, and hin- 
dering all influx of water; becauſe in one diſſeted by Wepfe- 
rus, that ſuffocated itſelf in the water, there was not a drop of 
water found in the lungs. It is probable (ſay they) that this 
is done more exactly to cloſe the entrance of the afpera arte- 
17a, or wind pipe, when the animal eats his prey at the bottom 


of the ſea, and to hinder the water from running into his lungs, 


An elephant (as is obſerved by Dr. Moulins, I think, in the a- 
natomy of that creature) hath no epiglattis at all, there being 
no danger of any thing falling into their Jungs from eating or 
drinking, ſeeing there is no communication between the oe/0- 
phagus and it. For he thus deſcribes the oefophagus or gul- 
let: The tongue of this creature (faith he) had this peculiar ia 
it, that the paſſage to the ventricle was through it; for there 
was a hole near the root of it, and exactly in the middle of that 
part; which hole was the beginning of the oe/ophagus. There 
was no communication between this and the paſſage into the 
lugs, contrary to what we may obſerve in men, in all quadru- 
peds and fowls, that ever I had opportunity to diſſect. For 
the membrana pituitaria anterior reached to the very root of the 
tongue below the oeſophagus, and ſo quite ſtopped the paſſage 
of the air into the mouth. But though there be no danger of 
meat or drink falling into the lungs, yet were they not ſuffici- 
ently ſecured from ſmall animals creeping in there: for tho”, 
to ſupply in ſome meaſure the want of an eprg/ottis by leſſeniug 
the glottts, — Mew to the outſide of the cartilages, called 
O 2 
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arytenoides, another capable of motion up and down, by the 
Help of ſome muſcles that were implanted in it, ſtrong on both 
fides of the a/pera arteria, but on the under fide, oppoſite to 
that of the oeſophagus, very limber, wanting about two inches 
and a half of coming round the aforeſaid cartilages on the up- 


per fide, or the next to the oeſophagus : yet did not this car - 


tilage ſo ſhut up the way againſt them, but that even a' mouſe 
ereeping up his proboſcis might get into his lungs, and fo ſtiſe 


him. Whence we may gueſs at the reaſon, why the elephant is 


afraid of a' mouſe : and, therefore, to avoid this danger, this 


creature the elephant, which this author deſcribed} was obs | 


ſer ved always when he ſlept to keep h's trunk | proboſci c ſo cloſe 
ro the ground, that nothing but air could get in between them, 
'This is a ſtrange ſagacity and pt ovidence in this animal, or elſe 
an admirable inſtint, 


Again, the Pariſian Academiſts obſerve” of dhe ſea- tortoiſe, 


that the cleft of the glottis was ſtrait and cloſe: which exact 
encloſure, I do rather believe, is to prevent the water from en- 
tering into the wind- pipe, when the tortoiſes are under water, 


than to aſſiſt the effect of the compreſſiomof the air in the lung, 


as they would have it. For they make the main reaſon of re- 
fpiration, and uſe of the lungs in this creature, to be, to rake in 
and retain arr; by the compr eſſion and dilatation whereof made 


by the muſcles, it can raife or ſink itſelf in the water, as ned | 


requires; though I do not exclude this. But if this be the 


main uſe of the lungs and reſpiration in this animal, what k | 


it in land-animals, which have a like eonformation of lüngs, 
ad manner of reſpiration, as the Kannen, e and I 
zards? 

But before I diſmiſs the wr toll; 1 alt add two notable ob- 
ſervations concerning him, borrowed of the ſaid French Act 
demiſts, which ſeem to argue ſomething of reaſon in him, and 
more than a bare inſtint, The firſt is in the land- tortoiſe; 
and it is his manner of turning himſelf, and getting upon his 
feet again when he is caſt upon his back, which they deſcribe 
in thele words; At the great aperture of the ſhell before, 
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« there was at the top a raiſed border, to grant mare liberty 
to the neck and head, for lifting themſelyes upwards. And 
this inflection of the neck. is of great uſe to the tortoiſes, for 
it ſer ves them to turn again, when they are upon their backs. 

And their induſtry upon this account is very admirable. We 
have obſerved in a living tortoiſe, that being turned upon its 
« back, and not being able to make uſe of its paws for the re- 
turning of itſelf, becauſe they could but only bend towards 
(the belly; it could help itſelf only by its neck and head, which 
*jt turned ſometimes on one fide, ſometimes on the other, by 
' puſhing againſt the ground, to rock itſelf as in a cradle, to find 
out the ſide towards which the inequality of the ground might 
more eaſily permit it to rowl its ſhell. For when it had found 
tit, it made all its endeavours on that fide.? 

The ſecond is in the ſea-tortoile, as follows: Ariſtotle and 
Pliny have remarked, that when tortoiſes have been a long time 
vpon the water during a calm, it happens that their ſhell be- 
ing dried in the ſun, they are eaſily taken by the fiſhermen; 
by reaſon they cannot plunge i into the water nimbly enough, 
being become too light. This ſhews what equality there ought 
to be in their aequilibrium, ſeeing ſolittle a change as this, which 
may happen by the ſole drying of the ſhell, is capable of mak- 
ing it uſeleſs. This eaſineſs to be taken at ſuch a time, theſe 
Academiſts do not refer merely to the lightneſs of this crea- 
ture's body, (for he could eaſily let air enough out of his lungs. 
to render it heavier than the water, and ſo enable himſelf to 
ſink) but to a wonderful ſagacity and caution of this animal. 
For (ſay they) it is probable that the tortoiſe, which is always 
careful to keep himſelf in this aequilibrium, ſo as other ani- 
mals are to keep themſelves on their legs, in this caſe, by the 
fame inſtin&, dares not let the air out of his lungs, to acquire 
a weight which might make him ſpeedily to ſink; becauſe he 
tears that his ſhell being wet, it ſhould become ſo heavy, that 
he being ſunk to the bottom of the water, might never have 
power afterwards to re-aſcend. If this may be the reaſon why 
he 9 himſelf to the danger of being taken at ſuch a time, 

O 5 | 
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rather than he will deſcend ſuddenly to the bottom, it'is 5 Clear, 
that he is endued with an admirable providence and forelght, 
and a power of argumentation, 

That nature doth really deſign the preſervation and ſecuri- 
ty of the more infirm creatures, by the defenſive armour that 
It hath given to ſome of them, rogether with {kill to uſe it, is, 


I think, demonſtrable i in the common hedge-hog or urchin, | 


and one ſpecies of tatou or armadillo, The hedge-hog hath 
his ba k-ſidesand flanks thick ſer with ſtrong and ſharp prickſes, 
and beſides, by the help of a muſcle. given him for that pur- 
poſe, is enabled to contract himſelf into a globular figure, and 
ſo to withdraw, encloſe and hide his whole under-part, head, 
belly, and legs, (which, for the neceſſities and conveniencies of 


lite, mult be left deſtitute of this armour) within his covert 


or thicket of prickles ; fo that dogs, or other rapacious crea- 
ures, cannot lay hold upon him, or bite him, without wound- 
ing their own noſes and mouths. '' The muſcle, whereby heis 
enabled to draw himſelf thus together, and gather up his whole 
| body like a ball, the Pariſian Academiſts deſcribe'to be a diſtind 
carnoſe * extended from the ofa innominata to the ear 
and noſe, running along the back-bone, without being faſtened 
thereto. Olaus Borrichius, in the Danic tranſactionc, makes 
It tote an almoſt circular muſcle, embracing the pauniculus car- 
noſus, of a wonderful fabric, variouſly extending its JUROR of 
proceſſes to the feet, tail, and head of the creature. 

The other creature, which doth thus contract and draw up 
_ itſelf into a globular or oval figure for its defence, is the ſecond 
ſort of 1 tatou or armadillo, largely deſcribed by Marcgrave, ib. 
6. cap. 9. by the name of ?atu apara, which is covered on its 


back and ſides with a ftrong ſcaly cruſt or {hell, of a hard or 


| bony ſubſtance, jointed like armour, or the ſcales of the tail of 
a lobſter, by four tranſverſe commiſſures in the middle of the 
body, connected by rough membranes. When it fleeps, (asit 
doth for the moſt part in the day-time, going forth to feed in 
the night) or when one goes about to lay hold on it, gathering 
up its fore n AUD legs as it Were to one point, _ drawing 


© EY 
t n 9 0 „ 


Part II. kx TEE CREATION. 215 
its ears with its head inward, and bringing its tail to its head, by 
reaſon of the fore- mentioned commiſſures, it bends its back ſo 
far, till its head comes to touch its hind part, and ſo with armour 
gathers itſelf into a round ball, the lateral extremities of the 
ſhell touching one another, and encloſing the body on the ſides, 
and the fore and hind parts coming ſo near together, that there 
is nothing to be ſeen, but the armature of the head and tail, 
which, like doors, ſhut up the hole, which the ſhells of the bo- 
dy left open. This it performs by the action of a notable muſ- 
cle on each fide, of a great length, having the form of the let- 
ter X, made up of many fibres, decuſſating one another long 
ways; by the help whereof, it can contract its ſhell, and hold 
it contracted with ſuch a mighty force, that he muſt be a ſtrong 
man indeed that is able to open it. 75 

Had ſuch a muſcle as this, and ſuch an ability of contraction 
been given to any creature that was covered with ſoft hair or 


| fur, there might have been ſome prerence to fancy, that this 


was accidental and not deſigned: but ſeeing there is not one 
inſtance of this kind i in nature, it muſt be great ſtupidity to be- 
eve it, and impudence to aſſert it. Neither will the atheiſts 
vſual g , or refuge, That there were indeed at firſt 
' ſuch creatures produc'd ; but being obnoxious to thoſe that 
were ſtrong and rapacious, they were by degrees deſtroyed, 
' and the race loſt,” here help them out; becauſe ſuch a muſcle 
and faculty of -uſing it to that purpoſe, might as likely have 


fallen to the lot or chance of a ſtrong and generous creature, 


which others dared nor approach to hurt, who might, for his 
own diſport, have thus contracted himſelf i into a ball, of which 
kind we find none. 

I have before mentioned the uſe aſſigned by the Pons 
Mr. Boyle, of famous memory. lately deceas'd, to the perioph- 
thlamium, or nictating membrane in brutes, wherein I could 
not wholly acquieſce as to ſome quadrupeds, which were in no 


danger of having their eyes harmed by buſhes, and prickles, or 
| twigs of trees; ſince the writing whereof, I have met with a 


tifferent account of the uſe of that membrane, i in the Anato- 


9 4 


216 Taz WISDOM OF GoD Part H. 
mica / Deſcription of ſeveral Creatures difeted by the Royal A- 
cademy of Sciences at Paris, engliſhed by Mr. Alexander Pit: 
field, p. 249 in the deſcription of the caſſozvar. Our opinion 
Afay thoſe academiſts) is, that the membrane ſerves to clean the 
cornea, and to hinder, that by drying, it grow no leſs tranſpa- 
rent. Man and the ape; which are the ſole animals wherein 


we have not found this eye lid, have not wanted this proviſion 
For the cleanſing of their eyes, becauſe that they have hands, 


with which they may, by rubbing their eye lids, expreſs the 
humidity which they contain, and which they let out thro' the | 


ductus lachrymalis; which is known by experience, when the 
fight is darken'd, or when the eyes ſuffer any pain or itching: 
for theſe accidents do ceaſe, when the eyes are rubbed. ' . 
But the diſſection has diſtinctly diſcovered to us the organs 
which do particularly ſerve for this uſe, and which are other- 
wiſe in birds, than in man, where the ductus paſſes not beyoud 
the glandula lachrymalis. For in birds ic goes beyond ; and 
pevetrating'above half way on the internal eye-lid, it is opened 
underneath npon the eye: which is evidently done to ſpread z 
liquor over the whole cornea, when this eye · lid paſſes ang res 
paſſes; es we'oblerv'd it to do every moment. 

The artifice and contrivance of Nature, for the „ 
and withdrawing of this curtain of the perrophthalmum | in birds, 
is admirable; but it is difficult ſo to expreſs it in words, as to 
render it intelligible to the reader; for a multitude of words 
doth rather obſcure than illuſtrate, they being a burden to the 
memory, and the firit apt to be forgotten, before we come 19 
the laſt, So that he that uſes many words for the explaining a: 
ny ſubject, doth, like the curtle-fiſh, hide himſelf,' for the moſ 
part, in his own ink. And in the deſcription of the figure, 
and manner of the extenſion and contraction of this membrane, 
the Pariſian Academilts are conſtrained to uſe ſo many words, 
that I am afraid few readers patience and attention will laſt'lo 
long, as to comprehend and carry it away: yet becauſe it is f 
evident and irrefragable a proof of wiſdam and deſign, I copld 
not omit it. Their words are theſe, The particuigrities of ths 
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admirable ſtructuſg of this eye- lid, are ſuch things 28 do di: 


ſtinctly diſcover the wiſdom of Nature, among a thouſahd 05 2 
thers, of which we perceive not the contrivance, becauſe we! N 
underſtand them only by the effects, of which we know not tue 
cauſes; but we here treat of a machine all the parts whereof 187 
are viſible, and which need only to be look'd upon, to Gilcoyer 6: fs . 
the reaſon of its motion and action. . 
This internal eye- lid in birds is a membranous part, whith is 144 


extended over the cornea, when it is drawn upon ic like'a-curs 
tain, by a little cord or tendon; and which is drawn Back 4 
gain into the great corner of the eye, to uncover the corned, 725 
by the means of the very ſtrong ligaments that it has, a | 


which, in drawing it back towards its origin, do fold it up. I 


made a triangle when extended, and it had the figure of a gre- 
ſcent when folded up. Its baſis (which is its origin) was to- 
ward the great.corner of the'eye, at the edge of the great 
circle which the /clerotica forms when it is flated before, mak» 
ing an angle with its anterior part, that is, the cornea, which 
The baſis, which is the part im- 
moveable, and faſten'd to the edge of the /cleroticg, did take up 
more than a third part of the circumference ot the great cirole 
of the ſclerotica: the ſide of the triangle, which is toward the 
Ittle corner of the eye, and is moveable, was reinforced with 
a border, which ſupplies the place of the tarſus, and which j is 
black in moſt. quadrupeds. Ihe fide of the eye: lid is that which 
is drain back into the corner of the eye, by the action of the 
fibres of the whole eye- lid, which parting from its origia, pro- 
ceed to join themſelves to its tarſus, - # | 
To extend this eye-lid ' over the cornea. there were two- 
muſcles that were ſeen, when ſix were taken away which ſer- 
ved to the motion of the whole eye. We found that the greats 
eſt of theſe two muſcles has its origin at the very edge of the 


| great circle of the /c erotica, towards the great corner, from | 


whence the eye. lid takes its original It is very fleſhy in itg 
beginning, which is a large baſis, from whence coming inſen» 
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like as the eye-lid paſſes over it, it approaches the optic nerve, de 


where it produces a tendon round and flender, ſo that it paſſes as 


through the tendon of the other muſcle, which ſerves for co 
oy a pully, and which hinders it from preſſing the optic nerve 

; 3's . upon which it is bent, and makes an angle to paſs through fot 
| 5 it to the upper part of the eye; and coming out from under- no 


neatb the eye to inſert itlelf at the corner of the membrane, W pi 
Which wakes the internal eye-lid. This ſecond muſcle hath ke 
its original at the ſame circle of the ſclerotica, but oppoſite to Vit) 
the firſt rowards the little corner of the eye, and patiing un- of 


rendon, as hath been declared. 
The action of theſe two muſcles is, in reſpect to the firſt, arc 


| to draw by the means of j its cord or tendon the corner of the viſt 


way to ſupply the action of a long muſcle, than by that of twa 


| greatly tothe underſtanding of it, which the novelty of the thing 


jpternal eye-lid, and to extend it over the cornea, As to the MW firl 
ſecond muſcle, its action is by making its tendon to approach W wh 


towards its origin, to hinder the cord of the firſt muſcle which bro 
it embraces, from burting the optic nerve ; but its principal and 
uſe is, to aſſiſt the action of the firſt muſcle. And 'tis herein WO in | 


that the mechaniſm is marvellous in this ſtruQure, which makes tho 
that theſe two muſcles joined together, do draw much farther wot 
than if it had but one. For the inflection of the cord of the for 
firſt muſcle, which cauſes it to make an angle on the optic this 
nerve, is made only for this end: and a ſingle muſcle with 4 WW ged 
Nrait tendon, had been ſufficient, if it had power to draw far W cap: 
enough. But the traction which muſt make the eye-lid extend WM / 
over the whole cornea, being neceſſarily great, it could not be 
done but by a very long muſcle; and ſuch a muſcle not being 
able to be lodg'd in the eye all its length, there was no better 


indifferent ones, and by bending one of them, to give it the 
greater length in a little ſpace. Thus far the Academiſts, who 
themſelves reflecting on the length and obſcurity of this de- 
ſcription, tell us, that the inſpection of the figure will ſerve 


reuders « 8 N ID itſelf; and ſo 1 fear i it will be to moſt eas 
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ders; howbeit in ſuch a work as this, I ought not by any means, 


35 I ſaid before, to ſeave out ſuch a notable initance wherein 

contrivance and defign do ſo clearly and unde ĩably appear. 
The ſame Academiſts. as l remember, rell us, that they have 

found by experience, that the aqueous humour of the eye will 


not freeze; which is very admirable. ſecing it hath the per- 
ſpicuity and fluidity of common water, and hath not been ta- 


ken notice of, ſo far as J have heard, to have an eminent qua- 
lity diſcoverable, either by taſte or ſmell; 
of ſome ſingular and ethereal nature: and deſerves ro be ex 
amined and analyzed by the curious naturaliſts of our times. 2 


The prob idences of Nature is wonderful” in a camel or a 


dromedary, both in the ſtructure of his body, and 1 in the pro- 
viſion that is' made for the ſuſtenance of it. 
firſt, I ſhall inſlance only in the make of his foot, the ſole 


whereof, as the Pariſian Academiſts do obſerve, is flac and 


broad, being very fleſhy, and covered only with a thick, ſoft, 
and ſomewhat callous ſkin, but very fit and proper to travel 
in ſandy places ; : ſuch as are the deſarts of Af ic and Aſia. We 
thought (fay they) that this ſkin was like a living ſole, which 


Vore not with the ſwiftneſs and the continuance of the march, 


for which this animal is almoſt indefatigable. And it may be 
this ſoftneſs of the foot, which yields and fits itſelf ro the rug- 
gedneſs and unevenneſs of the roads, does render the feet leſs 
capable of being worn. than if they were more ſolid. _ 

As to the ſecond, the proviſion that is made for their ſuſte- 
nance in their continued travels over ſandy defarts, the ſame 
Academiſts obſerve, that at the top of the ſecond ventricle (for 
they are ruminant creatures, and have tour ſtomachs) there were 
ſeveral ſquare holes, which were the orifices of about twenty 
cavities, made like ſacks placed between the two membranes, 
which do compoſe the ſubſtance of this ventricle. The view 


of theſe ſacks made us to think, that they might well be the 


reſervatories, where Pliny ſays, that camels do a long time keep 
the water, which they drink in great abundance when they meet 
vith it, to ſupply the u wants which * may have thereof in 


fo that it myſt be 
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e by extremity of thirſt, to open their bellies, in which they do 
"IS fd water. 


5 .. be bred in ſuch droughty and parched countries, where it is of 
" | ſuch eminent uſe for travelling over thoſe dry and ſandy deſarts, 


N Iify 3 it, the one by ſwallowing the hair or fur of the beali ed 


was hard to make him eat. That for this reaſon ſome reme- 


| Which Jook'd to the beaſts of the park of Vicennes, to make 
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the dry deſarts, wherein they are uſed to travel; and where i it ; 
th 
is ſaid, that thoſe that do guide them, are ſometimes forced, . 


That ſuch an N as this, ſo patient of long thirſt, ſhould D 


where no water is to be had ſometimes in two or three days i 


journey, no candid and conſiderate. perſon but muſt needs ac ch 
. Knowledge to be an effect of Providence and Deſign, ch 


Such animals as feed naturally upon fleſh, both quadrupeds FA 
and birds, becauſe ſuch kind of food is high and rank, do qua- 


they prey upon, the other by devouring ſome part of the fea- 


thers of the birds they gorge themſelves with, not eleAively ita 
but becauſe they cannot, or will not, take the pains fully to 4 
| plume them. And therefore the Pariſian” Academiſts do rati- Fl 
pnally reſer the death of one of the lions whom they diſſected " 


to the feeding of him with too ſucculent and delicate meat, If ; 


For (fay they) we know, that ſome time before his death he 5 
was ſeveral months without going out of his den, and that it f 


dies were preſcribed to him, and among others the eating only 
the fleſh of young animals, and thoſe alive. And that thoſe 


this food more delicate, did uſe a method very extraordinary; 
which was, they flea'd lambs alive, and thus made him eat 
ſeveral ; which at the firſt revived him, creating in him an ap- 
petite, and making him briſk. But it is probable that this food 
engender'd too much blood, and which was too ſubtile for an 
animal to whom Nature hath not given the induſtry of fleaing 
thoſe which he eat. It being credible, that the hair, wool, fea- 
thers and ſcales, which all animals of prey do ſwallow, are 2 
feaſonable and neceſſary corrective, to prevent their greedineſ 
From filling themſelves with too ſucculent a food. 

Though 1 have declared i in a the heginning of this work, that 
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in the water, and reſt and abide in what depth they pleaſe, is 


not yet certainly known; yet E ſhall propound a conjecturc 


concerning it, which was firſt ſuggelted to me by Mr. Peter 
Dent, late phyſician i in Cambridge, viz. that it is by the help of 


water which they take in and let out by two holes in the lows, 
er part of their abdomen or belly, near the vent, or not far off 


it. The fleſh of this ſort of filk being lax and ſpungy, aud no- 
thing ſo firm, ſolid and weighty, as that of the bony filhes ; and 
there being a good quantity of at contained in the cavity ot 
their abdomen, they cannot fink in the water, without letting 


in ſome of it by theſe two holes (the orifices whereof are open- 


ed and ſhut at pleaſure by the help of muſcles provided fot 


that purpoſe) into the hollow of their bellies, whereby they 


preponderate the water, and deſcend; and when they would 


aſcend by a compreſſion wrought by che muſcles of the abA¹ 


men they force out the water again, or at leaſt ſo much of it 
as may ſuffice to give that degree of levity they need or defirg. 


If it be found, by experience, that the bodies of theſe fiſhes, 
without this ballaſt would naturally float in the water, and that 


they do admit water into their bellies, then this conjecture may 
have ſome probability or truth in it, otherwiſe not. 


| Upon the contemplation and conſideration of thoſe various 
ways and contrivances that nature (I mean the Divine Wiſdom) 


hath made uſe of for preparing the chyle, ſeparating the nd. 
tricious juice from the groſſer parts of the aliment, and the 
ſeveral humours and ſpirits from the blood, I eantot but ad- 


mire her great wiſdom, art and carioſity. For ſhe hath not offs 


ly employed all thoſe methods and devices, which ehymiſts 
have either learned by imirarion of her, or invented of them- 
ſelves, for analyzing of bodies, ſeparating their parts, the pure 
from the impure, and extractiug their ſpirits, &c. as maceration ih 
the firſt ſtomach or paunch of ruminating creatares, and in the 
craws of birds; comminution by grinding in the mouths of vi- 
viparous quadrupeds, and ia the gizzards of poultry ; fermen- 


| tation in the ſtomachs of moſt terreſtrial, and all aquatic animals; 
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expreſſion and ſqueezing, in the omaſus of ruminant quadru- | 
peds, and in the inteſtines of all creatures, by the motion of loc 
the midriff, and other muſcles of the belly, forcing the chyle of 
out of the facces, or excrements, into the lacteal veins ; ſtrain- 1 
ing, or percolation, by all the viſcera of the body; which a are but W 
as ſo many colanders to ſeparate ſeveral juices from the blood; MW 
and, laſtly, digeſtion and circulation, in the ſpermatic veſſels, % 
and perhaps alſo in the brain. I ſay, it hath not only made 1 
ule ot theſe operations, but it hath quite outdone the chymilty, . 5 
effecting that by a gentle heat, which they cannot perform WM *** 
without great ſtreſs of fire. As for inſtance, in the ſtomach I , 7 

1 bf a dog, preparing a liquor that diſſolves bones: and in the "RY 
1 bodies of ſome inſects, a liquor which ſeems to be as highly on 
. acid and corroſive, as oil of vitriol, or ſpirit of nitre, viz, that , 
Y which is inſtilled into the blood when they ſting. Ir is an ex- , 
i periment I have met with in ſome books, and made myſelf, Cows 


— — — 


that if you put blue bottles or other blue flowers into an au- . 


of the gullet, and doth as it were meaſure out the mor ſels, aud 
fit them to the capacity of the og/ophagus, s 


- 


q hill, they will preſently be ſtained with red: the reaſon (which I «© «« 

| 1 theſe authors render not) is becauſe the ants thruſt their ſtings Wl H 
4 into the flowers, and inſtil into or drop upon them a ſmall mite N , 
1 of cheir ſtinging liquor, which hath the fame effect that oil of Ne 
9 vitriol would have in changing their colour, which is a ſign Bp 
A that both liquors are of the ſame nature. Mags 
4 Caſper Bartholine hath obſerved, that where the gullet per- A 
forates the midriff, the carneous fibres of that muſcular part * . 
4 are inflected and arcuate, as it were a ſphincter embracing and * . 
4 cloſing it faſt, by a great providence of Nature, leſt in the per- WM 
petual motion of the diaphragm, the upper oritice of the ſto- WM © 
4 ſhould gape, and caſt out the victuals as faſt as it received it, a 
4 And Peyerus thinks he hath obſer ved, that in ruminating cre# 
1 tures the connection of the gullet with the diaphragm is far 25 
1 ſtraiter and itronger than in man and other animals, to the end : bod 
that there ſhou'd not be more than one morſel forced out A ; ſelv, 
9 once. For that external ſphincter inhibits a too great dilatation ; 42 
19 | 
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is THE CREATION. 


Part I 

I ſhall conclude with a notable relation of Galen's, lib. 6. de 
leit elfectis, cap. 6. concerning a kid taken by him alive out 
of the dam's belly, and nouriſhed and brought up. 
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That is to ſay, 


7a TevuuZ ors. 


* Nature forming, faſhioning and perfecting the parts of the 
body, hath fo brought it to paſs, that they ſhould of them- 
ſelves, without any teaching, ſet about and perform their pro- 

pet actions: and of this I once made a great experiment, 
bringing up a kid without ever ſeeing its dam. For diſſect- 
ing ſo: ne goats great wich young, to reſolve ſome queſtions 
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#0, nd 7 lastemiſte concerning the oeconothy of nature in 
© © the formation of the /eetus in the womb; and finding a briſk 
© * embryon [young one] I looſed it from the matrix after our u- 


© ſual manner, and ſnarching It away, before it ſaw its dim, 1 0 

24 brought it into a certain room; having many veſſels full, ſome . 

"a . of wine, ſome of oil, ſome of honey, ſome of milk, or ſome t 
1 * other liquor: and others, not a few, filled with all ſorts of f 


= grain, as alſo with ſeveral fruits, and there laid it. This en- 
1 94 bryon we (aw firſt of all getting up upon its feet and walking, n 
__ « as if it had heard, that its legs were given it for that pur poſez 
1 . * next ſhaking off the flime it was beſmeared with from. the 7 
x . womb; moreover, thirdly, ſcratching i its ſides with one of his 7 
3 « feet; then we ſaw it ſmelling to every one of thoſe things 
= that were ſet in the room; and when it had ſmelt to them of 


0 all, it ſupped up the milk ; whereupon we all for admiration fo 
. cried out, ſeeing clearly he truth of what Hippocrates faith, 7 
e e that the natures and actions of animals are not taught (but by * 


1 . inſtinct). Hereupon | nouriſhed and reared this kid, and ob- m 
3 . ſerved it afterwards not only to eat milk, but ſome other hid 
j _ things that ſtood by it. And the time when this kid was ta- 
ken out of the womb being about the vernal equinox, after 
* ſome two months were brought i in to it the tender ſprouts of 
* ſhrubs and plants, and it again ſmelling of all of them, in-: min 
* {tantly refuſed ſome, but was pleaſed to taſte others, and af. 
* ter it had taſted, began to eat of ſuch as are the uſual food 
© of goats. Perchance this may ſeem a ſmall thing, but what "6 
I ſhall now relate is great, For eating the leaves and tendet 68 
* ſprouts, it ſwallowed them down, and then a while after it IP 
© began to chew the cud ; which all that ſaw cried out again I 
with admiration, beads aſtoniſhed at the inſtinéts and ba "IF 
© tural faculties of animals. For it was a great thing that N 
* when the creature was hungry, it ſhould take in the food by WW cated 
© the mouth, and chew it with its teeth; but that it ſhould IF riger 
bring up again into the mouth that v hich it had ſwallowel 28 to 
down into its firſt ſtomach ; and chewing it there a long time, i; of 

* it ſhould grind and fmocth it, afterwards ſwallow it again, 


Sid 
e in 
briſk 
ur u- 
m, 1 
ſome 
foes 
ts of 
S en- 
king, 
boſe; 
n the 
of. his 
hings 
them 
ation 
faith, 
ut by 
1d ob- 
other 
vas ta- 
after 
ars of 
u, in- 
nd af. 
food 
. what 
'endet 
fer it 
again 
1d ha- 
g that 
ood by 
ſhould 
lowed 
5 time, 
agally 


Pire Il. tu TY CREATION. 225 
not into the ſame ſtomach, but into another, ſeemed to us 
wonderful indeed. But many neglect ſuch works of Na- 
ture, admiring * ſtrange aud unuſual fights So far, 


* 


Galen. 


This pleaſant and „ 3 ſhould one „ all 
the particnlars of it, and endeavour to give an account of 
them, as alſo all the inferences that might be drawn from it, 
one might fill a whole volume with comments upon it. All that 
] [hall at preſent ſay is this, That in all this oeconomy, and 
theſe actions, counſel and deſign doth ſo clearly appear, that he 
muſt needs be very ſtupid that doth not diſcern it, or impudent 
that can deny it. I might add, That there ſeems to be ſome- 
thing more than can be performed by mere mechaniſm in the 
election this creature made of its food: for before it would eat 
of any, it ſmelt to all the liquors before it, and when it had done 
ſo, betook itſelf to the milk, and devoured that. He doth got 
ſay that the milk was the laſt liquor it ſmelt to, or that when 
it had once ſmelt to that, it preſently drank it up. The like 
alſo he faith of all the eprouts and branches of plants that were 
laid before it. By the by, we may take notice of one thing 
very remarkable, that this kid of its own accord drank milk, 
aſter the manner it had done in the womb; whereas had it 
once drawn by the nipple, it would hardly have ſupp'd the 
milk. And therefore in weaning young creatures, the beſt way 
is never to let them ſuck the paps at all, for then they will 


drink up milk without any difficulty; whereas, if they have 


ſuck'd, ſome will very hardly. others, by no means, be brought 
to drink. But how do the young with ſuch facility come to 
take the nipple, and to ſuck at it, which they had never before 
uſed to do? Here we muſt have recourſe to natural inſtinct, 
and the direction of ſome ſuperior cauſe, 

Notice hath been already taken in an obſervation communi- 
cated by my learned friend Dr. Tancred Robinſon, of the pro- 
vidence of Nature in ſo forming the membranes of the body, 
s to be capable of a prodigious dilatation and extenſion; which 
ls of great uſe in ſome diſeaſes ; for example, the dropſy, to 


E 
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continue life for ſome time, till remedy may be had; and if 
not, to give time to prepare for death. But the wiſdom and f 

defign of this texture doth in no inſtance more clearly appear, ö 

P 


than in the neceſſity of it for the woinb in the time of geſtati- 
on. For were not the womb in women, which, during the 


virginity, is not bigger than a ſmall purſe, almoſt infinitely el 
dilatable, and alſo the peritonaum, not to mention the ſkin, and n 
cuticula; how were it poſſible it ſhould contain the child, nay h 
ſoinetimes twins, with all their appurtenances, the ſecundines, Þ; 
the placenta, the liquor or waters, and what elſe is neceſſar7 MW 
for the defence, nutrition, reſpiration, and ſoft and convenient ye 


lodging of them, till they come to their due perfection and ma- 
turity for excluſion? How could the child have room to grow 
there to his bigneſs, and ſtir and turn himſelf as is requiſite? 
Add hereto another obſervation of Blafius's, particularly re- 
lating to this fſubject: he hath obſerved, that the veſſels of the 
interior glandulous ſubſtance of the womb are ſtrangely con- 
torted and reflected with turnings and meanders, that they 
might not be too much ſtrained, but their folds being extend- 
ed and aboliſhed, they might accommodate themſelves without 
danger of rupture to the neceſſary extenſion of the uterine ſub- 
ſtance at that time: | 
Another remarkable proof of counfel and deſign may be 
fetch'd from the formation of the veins and arteries near the 
heart, which I meet with in Dr. Lower's treatiſe De Cord. 
Juſt before the entrance of the right auricle of the heart, 
(faith he) to wit, where the aſcending trunk of the vena cava 
meeting with the deſcending, is ready to empty itſelf into the 
ſaid right auricle, there occurs in it a very remarkable knob 
or bunch Cfuberculum] raiſed up from the ſubjacent fat, by the 
interpoſition whereof the blood falling down by the deſcending 
vein, is diverted into the auricle, which otherwiſe encountring 
and bearing upon that of the aſcendent trunk, would very 
much hinder and retard the motion of it upward towards the 
heart: and becauſe in an erect ſite and figure of the body 
there is a greater and more imminent danger of ſuch an acci 
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gent, therefore the vena cava in mankind hath this tubercle 
far greater, and more extant than it is in brutes, ſo that if 
you thruſt your finger into either crunk, you can hardly find 
paſſage or admittanoe into the other. 

Bur in quadrupeds, as in ſheep, dogs, horſe, kine, i in which 
the courſe of the blood from either extreme of the body is 
more equal, and as it were, in a plainer level, and becauſe the 
heart, by reaſon of its bulk and weight, hanging downwards, 
both tranks of the vena cava have ſome little declivity to- 


wards it. there is no need of ſo great a bar and diverſion in them; 


yet are they not altogether devoid of it. 

| Moreover, leſt the blood here in its conflux ſhould make a 
kind of flood and whirlpool, whilſt the auricle being contract- 
ed doth not give it free ingreſs, therefore in this place, the ve- 
na cava in great animals, as well man as quadrupeds, is round= 
about muſculous ; as well that it may be reſtrained and kept 
within its due limits of extenſion, as that it may more vigorouſ- 
y, and ſtrongly urge and impel the blood into the cavity of the 
auricle. 

Beſides, there is no leſs providence and caution uſed, that 
the blood, when it is forcibly caſt out of the left ventricle of 
the heart, be not unequally diſtributed to the ſuperior or infe- 
rior parts. For whereas this gate or orifice of the heart o- 
pens right upwards, if that channel, which receives the firſt 
impulſe of the blood, did lead in a ſtrait line up to the region 
bf the head, it could not be, but that it muſt be poured too 
ſwiftly upon the brain, and ſo the inferior parts of the body 
muſt needs be defrauded of their vital liquor and aliment. 


Which incomvenience, that the divine Architect of the body 


might wholly obviate and avoid. in animals whoſe hearts are 
more ſtrongly moved; he ſo artfully contrived the trunk of 
the aorta, which is next the heart, that the blood runs not di- 
rely into the axillary and carotide arteries, but doth as it were 
tetch a compaſs : for in the middle ſpace between the ventricle 


and thoſe arteries, it is very much inflected or bent; whence 


it comes to paſs that that crooked angle ſuſtains the force and 
"IN 
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firſt ſtroke of the ejected blood, and directs the greateſt tor- 
rent of it towards the deſcending trunk of the aorta, which o- 
therwiſe would ruſh too forcibly into the ſuperior branches 
thereof, diſtending them immoderately, and fo ſoon * 
and burden the head. So far Dr. Lower. 

Io elude or evade the force of all theſe inſtances, and in- 
numerable others, which might be produced, to demonſtrate, 
that the bodies of men and all other animals were the effect 
of the wiſdom and power of an intelligent and almighty Agent, 
and the ſeveral parts and members of them deſigned to the uſ- 
es to which now they ſerve, the Atheiſt hath one ſubterfuge, 
in which he moſt confides, viz. That all theſe uſes of parts 
are no more than what is neceſſary to the very exiſtence of 
the things to whom they belong: and that Fog made ac 
and not uſes things: 


Nil ideo natum eſt in corpore ut uti 
Poſſemus, fed quod natum eſt id procreat uſum. 
Saith Lucretius, lib. ĩv. 


And having inſtanced in the ſereral members, he concludes, 


------ Omnia denique membra 
Ante fuere, ut opinor, eorum quam fuit uſns. 


I ſhall give you their ſenſe, together with the confuration 
of it in Dr. Bentley's words, borrowed out of his fifth lec- 
ture, &c, 

Theſe things (ſay * they) are W for whos of {il 
and contrivance, whereas they are neceflary conſequences of 
the preſent exiſtence of thoſe creatures to which they belong; 
for he that ſuppofeth any animals ro ſubſiſt, doth, by that very 
ſuppoſition, allow them every member and faculty that are ne- 
ceflary to ſubſiſtence. And therefore, unleſs we can prove 4 
priori, and independent on this uſefulneſs, now that things 
are once ſuppofed to have exiſted and ee that among 


* The Atheiſts, 


2 


les, 


Part II. 
almoſt infinite trials and eſſays at the beginning of things, a- 
mong millions of monſtrous ſhapes and imperte& formations, 
a few ſuch animals as now exiſt could not poſſibly be produced, 
theſe after-confiderations are of very little moment: becauſe, 
if ſuch animals could in that way poſſibly be formed, as might 
live, and move, and propagate their beings, all this admired 


and applauded uſefulneſs of their ſeveral fabrics is but a neceſ- 


ſary condition and conſequence of their exiſtence and propaga- 
tion. This is the laſt pretence and ſophiſtry of the atheiſts a- 
gainſt the propoſition in my text [Acts xvii. 27.] That we re- 
ceived our life and being from a Divine Wiſdom and Power. 
And as they cannot juſtly accuſe me of concealing or baulking 
their grand objection, fo, I believe, theſe following conſidera- 
tions will give them no reaſon to boaſt, chat! it cannot receive 2 
juſt and ſatisfactory anſwer. G 

(1.) Firſt, Therefore, we affirm that we can prove, and have 
done it already by arguments @ priori (which is the challenge 
of the atheiſts) that theſe animals that now exiſt, could not 
poſſibly have been formed at firſt by millions of trials. For 
ſceing they allow by their very hypotheſis (and without ſtand- 
ing to that courteſy, we have proved it before) that there can 
be no caſual or ſpontaneous motion of the particles of matter, 
It will follow, that every ſingle monſter, among ſo many ſup- 
poied myriads, muſt have been mechanically and neceſſarily 
formed according to the known laws of motion, and the tem- 
perament and quality of the matter it was made of, Which is 
ſufficient, that no ſuch monſters were or could be formed. For 
to denominate them even monſters, they muſt have had ſome 
kind of organical bodies, ſome ſlamina of lite, though never ſo 
clumſy, ſome ſyſtem of parts, compounded of ſolids and liquids, 
that executed (though but bunglingly) their peculiar motions 
and functions. But we have lately ſhewn it impoſſible for na- 
ture, unaſſiſted, to conſtitute ſuch bodies, whoſe ſtructure is a- 
gainſt the law of ſpecific gravity. So that ſhe could not make 
the leaſt endeavour towards the producing of a monſter, or 
ot aby thing Dat hath more vital or organical parts than we. 
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find in a rock of marble, or a fountain of water. And again, 
though we ſhould not contend with them about their monſters 
and abortions, yet ſeeing that they ſuppoſe, even the periec 
animals. that are ſtill in being, to have been formed mechani- 
cally among the reſt. and only add ſome millions of monſters ſ 
to the reckoning ; they are liable to all the difficuties in the 
former explication, and are expreſly refured through the whole 
preceding ſermon, where it is abundantly ſhewn, that a ſpontas 
neous production is againſt the catholic laws of motion, and a+ 
gainſt matter of fact, a thing witbout example, not only in man 
and the nobler animals. but in the ſmalleſt of inſects, and the 
vileſt of weeds: though the fertility of the earth Irma be 
faid to be impaired ſince the beginning of the world: | 
(2) Secondly, We may obſerve, that this evaſion of hi 2• 
theiſt 1 is fitted only to elude ſuch arguments of divine wiſdom 
as are taken from things neceſſary | to the conſervation of the as 
nimal, as the' faculties of fight, and motion, and nutrition, and 
the like; becauſe ſuch uſetulneſs is indeed included in a gene- 
ral ſuppoſition of the exiſtence of that animal, but it miſerably 
fails him againit other reaſons, from ſuch members and pow-w 
ers of the body as are not neceſſary abſolutely to: living and 
propagating, but only much 'conduce to our' better ſubſiſtence 
and happier condition. So the moſt obvious contempiation of 
the frame of our bodies, as that we all have double ſenſories, 
two eyes, two ears, two noſtrils; is an effectual confutation of 
this atheiſtical ſophiſm. For a double organ of theſe fenſes is 
not at all comprehended in the notion of bare exiſtence; one 
of them being ſufficient to have preſer ved life, and continued 
the ipecies, as common experience witneſſeth. Nay, even the 
very nails of our fingers are an infa{lible token of deſign and 
contrivance; for they are uſeful and convenient to give ſtrength 
and firmneſs to thote parts in the various functions they are 
put to; and to defend the numerous nerves and tendons that 
are under them, which have a moſt exquiſite ſenſe of pain, and 
without that native armeur would continually be expoſed to it. 
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fig ht of the uſefulneſs of nails, antecedent to their formation. 
For the old ſtale pretence of the atheiſts, that things were firſt 


made fortuitouſly, and afterwards their uſefulneſs was obſer v- 
ed or diſcovered, can have no place here ; unleſs nails were ab- 


ſolutely requiſite to the exiſtence of mankind, or were found 
only in ſome individuals, or ſome nations (f men, and ſo might 


be aſcribed to neceſſity upon one account, or to fortune upon 


another. But from the atheiſts ſuppoſition that among the in- 
finite diverſity of the firſt terreſtrial productions, there were 
animals of all imaginable ſhapes and ſtruQures of body, all of 
which ſurvived and multiplied, that by reaſon of their make 
and fabric could poſſibly do ſo, it neceſſarily follows, that we 
ſhould now have nations without nails upon their fingers, o- 
thers with one eye only, as the poets deſcribe the Cyclopes in 
Sicily, and the Aramaſpi in Scythia ; others with one ear, or 
with one noſtril, or indeed without any organ of ſmelling, be- 
cauſe that ſenſe is not neceflary to man's ſubſiſtence ; others de- 
ſtitute of the uſe of language, ſeeing that mutes alſo may live. 
One people would have the feet of goats, as the feigned Sa- 
tyrs and Paniſci : another would reſemble the head of Jupiter 


Ammon, or the horned ſtatues of Bacchus; the Scipodes and 


Enotocetae, and other monſtrous nations, would be no longer 


fables, but real inſtances in nature: angela a word, all the ridi- 


culous and extravagant ſhapes that can be imagined, all the fan- 
cies and whimſies of poets and painters, and Aegyptian idola- 
ters, if ſo be-they are conſiſtent with life and propagation, 
would be now actually in being, if our atheiſts notion were 
true: which therefore may deſervediy pals for a mere dream 
and an error, till they pleaſe to make new diſcoveries i in the 


terra incongnito and bring along with them ſome ſavages of all 


theſe fabulous and monſtrous configurations. Thus far Dr, 


Bentley, who adds four conſiderations more to confute this fan- 


cy, ex abundanti, granting the atheiſt all the abſurd ſuppoſiti- 
ons he can make, For which, though they be very well worth 
the reading, yet being too long to tranſcribe, I refer the reader 


to the ſermon itſelf. 
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I hall now farther prove by a norable inſtince, that uſes 
made things, that is to ſay, that ſome things were u ade de- 
ſignedly and on purpoſe for ſach an uſe as they ſerve to; and 
that is, the tendrils or claſpers of plants, becauſe they are gi- 
ven only to ſuch ſpecies as have weak and infirm ftalks, and 
cannot raiſe up, or ſupport themſelves by their on ſtreogth. 
We ſee not ſo much as one tree, or chrub, or herb, that hath 
a firm and ſtrong ſtem, and that i is able to mount up and ſtand 
alone without aſſiſtance, furniſhed Wi: ith them. V hereas had 
they been, without defizn, ſca! [tered (as I may ſay) indifferent 
ly and careleſly among plants, it could not poſſibly have hap- 
pened, bur among ſo many chouſand ſpecies, they muſt have 
fallen to the lot of ſome ſew, at leaſt, ſome one of the ſtrong, 
and not only of the weak, The ſame hath been proved by the 
inſtance of the power given to the hedge-hog and armadillo, of 
contracting their bodies into a globular figure, and ſo hiding 
and ſecuring their tender and unarmed parts. . 
* 2. T ſhall prove by another eminent inſtance, that things did 


not make uſes. becauſe there is a ſort of creatures which have 


all the parts and organs that are fitted to a certain action, and 
employed for the exerciſe of it by another fort; and yet make 
no uſe of them for that purpoſe : that is, the ape-kind. * The 
Parifiin Academiſts, in their anatomy of ſome animals of this 
kind, tell us, that the muſcles of the os Hoides, tongue, larynx, 
and pharynx, which do moſt ſerve to articulate a word, were 
wholly like to thoſe of man, and a great deal more than thoſe 


of the hand; which, nevertheleſs, the ape. which ſpeaks not, 


uſes with as much perfection as a man. Which demonſtrates, 
that ſpeech is an action more peculiar | to man, and which more 


diſtinguiſhes him from brutes, than the hand, which Anaxag 20 
Tas, Ariſtotle, and Galen, have thought to be the organ, "which 
Nature has given to man, as to the v iſelt of all animals; for 


want perhaps of this reflexion : for the ape 1s found provided 
by nature of all thoſe marvellous organs of ſpeech, with fo 
much exactneſs, that the very three ſmall muſcles, which do 
fake their rite from the apotheſts ts [Iyio:des, are not wanting, ab. 
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| chough this apotheſi s be extremely ſmall. 'This particularity 


does likewiſe ſhew, that there is no reaſon to think, that a- 
gents do perform ſuch and ſuch actions, becauſe they are found 
with organs proper thereunto ; for, according to theſe philoſo- 
phers, apes ſhould ſpeak, ſeeing that they have all the inſtru - 
ments neceſſary for ſpeech. All this is confirmed and ap- 
proved by the learned and accurate Dr. Tyſon, i in his Anatomy 
of the Orang-Outang, or Pigmy, he finding in the animal he 
d:{ ribed (which was of the ape kind) the whole ſtructure of 
the /arynx and gs Hyeides exactly as 'tis in man. And the re- 
flexion which the Pariſians make upon their obſervation of 
theſe and the neighbouring parts, he thinks very juſt and va- 
luable, and adds further, that this is not the only inſtance, which 
may juſtity ſuch an inference, tho? he thinks it ſo ſtrong : an one: 
as the atheiſts can never anſwer. = 
It is farther conſiderable, and adds to the weight of this in- 
ſtance, that though birds have been taught to imitate human 
voice, and to pronounce words, yea ſentences, yet quadrupeds 
never; though they have organs far more fit for that purpoſe 
than ſome of them, viz dogs, and horſes, converſe almoſt per- 
petually with men ; and others, as apes, are given naturally ta 
imitare mens actions; as it providence had deſigned purpoſely 
to confute this fond conceit of the atheiſts, by denying them 
the power to make uſe of theſe organs of ſpeech, which, whe- 
ther they underſtand what they ſaid or not, they otherwiſe 
might and would have done in imitation of man, and that to 
greater perfection than birds do, or are capable of doing. 5 
Farther, to prove that thoſe nobler faculties of the Hof rea- 
lon, and underſtanding, cannot be produced by matter orga- 
nized, but muſt have a higher principle, + he argues; It is an 
obſervation of Veſalius's, that the brain of man, in reſpect of 
bis body, i is much larger than what is to be met with in any 0+ 
ther animals, exceeding i in bigneſs three oxes brains; whence 


he infers, that as animals excel | in the largenels ct the braing 


br. Tyſon, 
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ſo they do likewiſe in the principal faculties of the ſoul; which 
inference the Doctor cannot allow. 


It is (ſaith he) a generally received opinion, that the brain 


is the immediate feat of the ſoul itſelf, whence one would be 


apt to think that ſeeing there is ſo great a diſparity between 


the ſoul of man and a brute, the organ, in which it is placed, 
ſhould be very different too; yet by comparing the brain of 
our pigmy [the orang outang, or wild- man] with that of a man, 
aud with the greateſt exactneſs obſerving each part in both, it 
was very ſurpriſing to me to find fo great a reſemblance of the 
one to the other, as nothing could be more; and that in pro- 
portion to its body, its brain was alſo as large as a man's. 
Since therefore (he proceeds) the brain of our pigmy doe 
in all reſpects ſo exactly reſemble a man's, 1 might here make 
the ſame reflection the Pariſians did upon the organs of ſpeech, 
that there is no reaſon to think, that agents do perform ſuch 
and ſuch actions, becauſe they are found with organs proper 
thereunto; for then our pigmy might be really a man, The 
organs in animal bodies, are only a regular compages of pipes 
and veſſels for the fluids to paſs through, and are paſhre.What 
actuates them, are the humours and fluids: and animal life con- 
ſiſts in their due and regular motion in this organical body. 
But thoſe noble: faculties in the mind of man, muſt certainly 
hare a higher principle, as matter organized could never pro- 
duce them : for why elle, where the organ is the ſame, ſhould 
not the action be the ſame roo? 
Object. Some may here object and argue, if the body of 
man be thus perfect, why did God make any other animals! 
e For the moſt perfect being | the beſt, an infinicely good Agent, 
* which wants neither wiſdom nor power, ſhould (one would 
think) only produce the moſt perfect. 3 
Anſw. To which I anſy wer, 1. That according to this argu- 
mentation, one might infer, that God muſt produce but one 

kind of creature, and that the moſt perfect that he is able, 
which is impoſſible: for he being infinite in all perfection can- 
not act ad extremun virium, unleſs he could produce an infinite 


= © Fyy 
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c eature, that is, another God, which is a contradiction: but 
whatever he makes, muſt want degrees of infinite perfection, 
of which he couid ml (if } he pleaſed) add more and more to ir, 
2. The inferior creatures are perte i in their order and de- 
gree, wanting no quality or perfection that is neceſſary or due 
io their nature and condition, their place and manner of living. 
Now, why God might not make ſeveral ſubordinate ranks and 
degrees of creatures, they being good, I ſee no reaſon. 

3s Thele ſeveral ranks and degrees of creatures are ſubſer- 
vient one to another; and the 3 of them ſerviceable, and all, 
ſome way or other, uſeful to man; ; fo that he could not well 
have been without them. 

4. God made thele ſereral orders and degrees, and in each 
degree ſo many variety of creacures, for the manifeſtation and 
diſplaying of his infinite power and wiſdom, For we have 
ſhe un before, by a familiar inſtance, that there is more art and 
wiſdom ſhewn in contriving and forming a multitude of differs 
ent kinds of engines; than in one only, 

5. Let do not I think, that he made all thoſe creatures to no 
other end, but to be ſerviceable to man, but alſo to partake 
themſelves of his overflowing goodneſs, and to enjoy their 
own beings. If we admit all other creatures in this inferior 
world beſides man, to be mere machines, or aufomata, to have 
no life, no ſenſe, or perception of any thing, then, I confeſs, 
this reaſon is out. of doors; for being incapable of pleaſure or 
pain, they can have no enjoyment. Upon this account alſo, a- 
mong others, I am leſs inclinable to that opinion. 

I ſhall now proceed to anſwer ſome objections which might 
be made againſt the wiſdom and goodneſs of God in the con- 
trivance and governance of the world, and all creatures there- 
in contained, But that is too great and difficult a taſk for my 
weakneſs, and would take up more time than I have at preſent 
to ſpare, were 1 qualified for it, and beſides ſwell this vo- 
lume to too great a bulk. Only I ſhall ſay ſomething to one 
particular, which was ſuggeſted to me by a learned and pious 
friend, Mr. Robert Burſcough of Tornels, i in Devon. * 
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Object A wiſe Agent acts for ends. Now what end can 
# there be of creating ſuch a vaſt multitude of inſects, as the 


world is filled with; molt of which ſeem to be uſeleſs, and 
* ſome alſo noxiou- all pernicious to man, and other crea» | 


* tures 2? 
Anſw. To this I ſhall anſwer, 1. As to the mala of 


ſpecies or kinds, 2. As to the number of individuals in each 


Kind. | 
Firſt, As to the Added of ſpecies (which we muſt ach 


acknowledge to be exceeding great, they being not fewer, 
perhaps more chan 20000.) I anſwer there were ſo many 


made. 


1. To maniſeſt and diſplay the riches of the power and wi 


dom of God, Pal. civ. 24.* The earth is full of thy riches; fois | 


* this great and wide ſea, wherein are things creeping innume- 
# rable, &c.“ We ſhould be apt to think too meanly of thoſe 
attributes of our Creator, ſhould we be able to come to an end 
of all his works, even in this ſublunary world. And therefore, 
I believe, never any man yet did, never any man ſhall, ſo long 
as the world endures, by his utmoſt induſtry, attain to the 
knowledge of all the ſpecies of nature. Hitherto we have been 
ſo far from it, that in vegetables, the number of thoſe which 
have been diſcovered in this laſt age, hath far exceeded that of 
all thoſe which were known before. So true is that we quot- 
ed before out of Seneca, Puſilla res eſt mundus, niſi in eo 
© quod quaerat omnis, mundus habeat.! The world is fo rich- 


ly turniſhed and provided, that man need not fear want of em- 


ployment, ſhould he live to the age of Methuſaleh, or ten 
times as long. But of this, having touched it en I ſhall 
add no more. 5 
2. An«ther reaſon why ſo many kinds of creatures were 
made, might be tq exerciſe the contemplative faculty of man; 
which is in nothing ſo much pleas'd, as in variety of object. 
We ſoon grow weary of one ſtudy: and if all the objects of 
the world could be comprehended by us, we ſhould, with A- 
jexander, think the world too little for us, and grow weary of 
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running in a round of ſeeing the ſame things. New objects af- 
ford us great delight, efpecially if found out by our own indus 
ſtry. I remember Clufins faith of himſelf, © That upon the 


« diſcovery of a new plant, he did not leſs rejoice, than if he had 


found a rich treaſure.” Thus God is pleafed, by reſerving 
things to be found out by our pains and induſtry, to provide 
us employment moſt delightful and agreeable to our natures 
and inclinations. 

3. Many of theſe creatures may be uſeful to us, 100 uſes 
are not yet diſcovered, but reſerved for the generations to 


come, as the uſes of fome we now know are but of late inven- 


tion, and were unknown to our forefathers. And this muſt 
needs be fo, becauſe, as I ſaid before, the world is too great for 


any man, or generation of men, by his or their utmoſt endea- 


yours, to diſcover and find our all its ſtore and furniture, all its 
riches and treaſures. 

Secondly, As to the multitude of individuals in each kind of 
inſect. I anſwer, 

1. It is deſigned to ſecure the continuance and perpetuity of 
the ſeveral fpecies; which, if they did not multiply exceedings 
ly, ſcarce any of them could eſcape the ravine of ſo many ene» 


mies as continually affault and prey upon them, but would en- 


danger them to be quite deſtroyed and loft out of the world. 
2. This vaſt multitude of infects is uſeful to mankind, if not 


inmediately, yer-mediately. Tt cannot be denied, that birds 


are of great uſe to us; their fleſh affording us a good part of 


our food, and that the moſt delicate too, and their other parts 
phyſic, not excepting their very excrements. Their feathers 


ſerve to ſtuff our beds and pillows, yielding us foft and warm 


lodging, which is no ſmall convenience and comfort to us, eſpe- 


cially in theſe northern parts of the world. Some of them 


Have alſo been employed by military men in plumes to adorn 


their creſts, and render them formidable to their enemies. 
Their wings and quills are made uſe of for writing-pens, and 


to bruſh and cleanſe our rooms, and their furniture. Beſides, 
dy their melodious accents they gratify our ears; by their beau» 
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tiful ſhapes and colours, they delight our eyes, being very or- 


namental to the world, and rendering the country where the 


hedges and woods are full of them, very pleaſant and cheary, 
which without them would be no leſs lonely and melancholy, 
Not to mention the exerciſe, divetſion, and recreation, which 
ſome of them give us. 

No inſets ſupply land- birds the chiefeſt part of their ſu- 
fienance: ſome, as the entire genus of ſwaliows living wholly 


upon them, as I could eafily make out, did any man deny or | 


doubt of it: and not ſwallows alone, but alſo wood- -peckers, if 
not wholly, yet chiefly ; and all other ſort of birds partly, eſpe· 
cially in winter- time, when inſects are their main ſupport, as 
appcars by diſſecting their ſtomachs. 

As for young birds, which are brought up in the neſt by 
the old, they are fed chiefly, if not ſolely by inſects. And 
therefore for the time when birds for the molt part breed in 
the ſpring,when there are multitudes of caterpillars to be found 
on all trees and hedges. Moreover it is very remafkable, that 
of many ſuch birds, as when grown up, feed almoſt wholly up- 


on grain, the young ones are nouriſhed by inſets. For e | 


ample, pheaſants and partridges, which are well known to be 
granivorous birds, the young live only or moſtly upon ants 
eggs. Now birds, being of a hot nature, are very voracious 


creatures, and cat abundantly, and therefore there had heed be 


an infinite number of inſects produced for their ſuſtenance. 


Neither do birds alone, but many forts of fiſhes feed upon in- 


ſets, as is well known to anglers, who bait their hooks 
with them. Nay, which is more ſtrange, divers quadrupeds 
feed upon inſects, and ſome live wholly upon them, as two 
ſorts of tamunduus upon ants, which therefore are called in 
Engliſh ant-bears; the chaemelion upon flies ; the mole upon 
earth-worms; the badger alſo lives chiefly upon beetles, worms, 
and other inſets. 

Here we may take notice by the way, that becauſe ſo many 
ercatures live upon ants and their eggs, Providence hath fo or- 
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dered it, that they ſhould be the moſt ounicroas of any 1 
of inſects that we know. 

Conformable to this particular, is the reaſon my ingenious 
and inquiſitive friend Mr. Derham, before remember'd, hathi 
given of the production of ſuch innumerable multitudes of ſome. 
aquatic inſects. 

I have often thought (faith he) that there was ſome more 
than ordinary uſe in the creation for ſuch inſects as are vaſtly 
numerous; ſuch as the pulices aquatici, which are in fuch 
ſwarms, as to diſcolour the waters, and many others: and 
therefore I have bent my inquiries to find out the uſes of ſuch 
creatures; wherein I have fo far ſucceeded, as to diſcover, 
that choſe vaſtly ſmall animalcula, not to be ſeen without a mi- 
croſcope, with which the waters are replete, ſerve for food to 
ſome others of the ſmall inſects of the waters, particularly to 
the nympha culicaria [hirſuta it may be called] figured in 
Swammerdam. For viewing that nympha one day, to obſerve 
the motion of its mouth, and for what purpoſe it is in ſuch 
continual motion; whether as fiſh to get air, or to ſuck in 
food, or both, I could plainly perceive the creature to ſuck in 
many of theſe moſt minute animalcula, that were fwimming a- 


bout briſkly in the water. Neither do theſe animalcules ſer ve 


only for food to ſuch nympbae, but alfo to another to me ano- 
nymous inſect of the waters, of a dark colour, cleft as it were 
in ſunder, and ſcarce fo big as the ſmalleſt pin's head. Theſe 
inſets hunt theſe animalcules, and other ſmall creatures that 
occur in the water, and devour them; and 1 am apt to think, 
although J have not yer ſeen it, that the puleæ aquaticus arbo- 
reſtens liveth upon theſe or more minute and tender animal- 
cules, and that it is to catch them that it ſo leaps in the water. 

This to me ſeems a wonderful work of God, to provide 
for the minuteſt creatures of the waters, food proper for 
them, that is, minute and tender, and fit for their organs of 
ſwallowing. 

As for noxious inſe&s, why there ſhould be ſo many of them 
produced, if it be demanded, 
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I anſwer, 1. That many that are noxious to us are falutary 
to other creatures; and ſome that are poiſon to us, are food 
to them. So we foe the poultry kind feed upon ſgiders. Nay, 
there is ſcarce any noxious inſe&, but one bird or other ears 
it, either for food or for phyſic. For many, nay, moſt of thoſe 
creatures, whoſe bite or ſting is poiſonous, may ſafely be taken 
intire into the ſtomach, And therefore it is no wonder, that 
not only the ibis of Egypt, but even ſtorks and peacocks prey 
upon and deſtroy all ſorts of ſerpents, as well as locuſts and 
caterpillars. 

2. Some of the moſt venomous and eraicions of inſect afs 
ford us noble medicines, as ſcorpions, ſpiders and cantharides. 


3. Theſe inſets ſeldom make uſe of their offenſive weas 


Pons, unleſs aſſaulted and provoked in their own defence, or 


to revenge an injury. Let them but alone, and annoy then 


not, nor diſturb their young, and unleſs accidentally you {hall 
ſeldom ſuffer by them. | 
Laſtly, God is pleaſed ſometimes to make uſe of them as 
| HI to chaſtize or puniſh wicked perſons or nations; as he 
did Herod and the Egyptians, No creature ſo mean and con- 
temptible, but God can, when he pleaſes, produce ſuch armies 
of them as no human force is able to conquer or deſtroy, but 
they ſhall of a ſudden' conſume and devour up all the fruits of 
the earth, and whatever might ſerve for the ſuſtenance of man; 
as locuits have often been obſerved for to do. 
Did theſe creatures ſerve for no other uſe, as they do mas 


ny; yet thoſe that make them an objection againſt the wiſdom 
of God, may, (as Dr. Cockburn well notes) as well upbraid the 


prudence and policy of a ſtate for keeping forces, which gene- 
rally are made up of very rude and inſolent people, which yet 
are neceſſary, either to ſuppreſs rebellions; or puniſh rebels, 
and other diſorderly and vicious perſons, and keep the world in 
quiet. 

From that part of this diſcourſe which relates to the poly of 


man, I ſhall make theſe practical inferences. 


Infer, 1, Firſt, Let us give thanks to almighty God for the 


the 
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fection and integrity of our bodies. It would not be amiſs to 
put it into the euchariſtical part of our daily devotions: we 


praiſe thee, O God, for the due number, ſhape, and uſe of 


our limbs and ſenſes; and, ia general, of all the parts of our 
bodies; we bleſs thee for the ſound and healthful conſticurion 
of them, Pfal. x. It is thou that haſt made us, and not we 


* ourſelves; in thy book were all our members written.“ The 


for nation of the body is the work of God, and the whole pro- 
ceſs thereof attributed to him, Pſal. cxxix. 13. 14, 15. The 
mother that bears the child in her womb, is not conſcious to 
any thing that is done there, the underſtands no more how 
the infant is formed, than itſelf doth. But if God hath be- 
ſtowed upon us any peculiar gift or endowment, wherein we 
excel others, as {trength, or beauty, or activity, we ought to 
give him ſpecial thanks for it, but not to think the better of 
ourſelves therefore, or deſpiſe them that want it. 

Now, becauſe theſe bodily perfections being common bleſs 
ſings, we are apt not at all to conſider them, or not to ſet a 
juſt value on them; and becauſe the worth of them is beſt diſ- 
cerned by their want, it would be uſetul ſometimes to imagine 
or ſuppoſe ourſelves, by ſome accident, to be deprived of one 
of our limbs or ſenſes, as a hand, or a foot, or an eye; for 
then we cannot bur be ſenſible, that we ſhould be in a worſe 
condition than now we are, and that we ſhould ſoon find a dif- 
ference between two hands and one hand, two eyes and one 
eye, and that two excel one as much in worth as they do in 
number; and yet, if we could ſpare the uſe of the loſt part, 
the deformity and unſightlineſs of ſuch a defect in the body 
would alone be very grievous to us. Again, which is lefs. ſup- 
poſe we only, that our bodies want of their juſt magnitude, or 
that they, or any of our members are crooked or diſtorted, or 
diſproportionate to the reſt, either in exceſs or defect; nay, 
which is the leaſt of all, that the due motion of any one part 
be perverted, as, but of the eyes in ſquinting, the eye- lids in 
twinkling, the tongue in ſtammering, theſe things are ſuch 
blemithes and offences to us, by making us gazing- ſtocks to 
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others, and objects ot their ſcorn or deriſion, that we could be 
content to part with a good part of our eſtates th repair ſuch 
defects, or heal ſuch infirmities. Thete things conſidered and 
duly weighed, would farely be a gre:t and effectual motive to 
excite in us gratitude for this integrity of our bodies, and to 
eſteem it no ſ Hall bieſſing, I ſay, a blefling and favour of God 
to us; for ſome there be that want it and why might not we 
have been of that number? God was no way obliged te to beſtow 
it upon us 

And as we are to give thanks for the integrity of our body, 
ſo are ve likewiſe for the health of it, and the ſound temper 


and conſtitution of all its parts and humonrs; health being the 


principal bleſſing of this life, withour which we cannot Fe 
or take comfort in any thing beſides. 

Neither are we to give thanks alone for the firſt collation 
of theſe benefits, but a fo for their preſervation and continu- 
ance. God preſer ves our louis in life, and defends us from 


dangers and fad accicients, which do fo beſet us on every ſide, 


that the greateſt circumſpection in the world could not ſecure 
us. did not his good providence continually watch over us. We 
may be ſaid to walk and conver!ie in the midit of ſnares; be- 
fides, did we but duly conficier the make and frame of our bo- 


dies, what a nwititude of minute parts and veſſels there are in 


them, and how an obſtruction in one, redounds to the pi eju- 
dice of the whole, we cou'd not but wonder how fo curious an 


engine as man's body could be kept in tune one hour, as we 


uſe it, much leſs hold out fo many years? How it were poſſi- 
ble it ſhould endure ſuc” hardſhips, fuch blows, ſo many ſhocks 


and concuſſions, nay, ſuch viojtences and outrages as are offered 


it by our ff equent exceſſes and not be diſordered and render- 
ed uſe'eſs; and acknowledge the tranſcendent art and ſkill of 
him who ſo put it together, as to render it thus firm and 
durable, 

Infer. 2. Secondly, Have a care thou Joſt 1 not by any vici 
ous practice detace, marr, or deſtroy the workmanſhip of Gods 
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So uſe this body as to preſerve the form and I the 
health and vigour of it. 

1. For the form and beauty of the body, which cenkind 
generally is fond enough of; and which muſt be acknowledg- 
ed to be a natural ende winent aud bleſſing ot God, a thing de- 
fireable, which all men take complacency in; which renders 
perſons gracious and acceptable in the eyes of Gerd : of which 
yet we do not obſerve, that brute beaſts take any notice at all: 
of this I ſhall obſer ve, that outward beauty is a ſigh of inward; 
and that handſome perſons are naturally well inclined, till 
they do either debauch themſelyes, or are corrupted by others; 
and then with their manners they marr their beauty too. For 
a man may obſerve and eaſily diſcern, that as perſons are bet- 
tet or worſe inclined, the very air of their viſage will alter 
much; and that vicious courſes, & defacing the inward pul- 
© chritude of the ſoul, do change even the outward countenance 
© into an abhorr'd hue :? as is evident in the vices of intempes 
rance and anger, and may, by ſagacious perſons, be obſerved 
in others alſo. No better coſmetics than a ſevere temperance 
and purity, an unaffeted modeſty and humility, a gracious 
temper and calmneſs of ſpirit, a ſincere and.univerſal chatity. 
No true beauty without the ſignature of theſe graces in the 
very countenance. They, therefore, who through the con- 
trary vices do deface and blot out this natural character do im- 
preſs, and do violence to their own inclinations, that ſacrifice 


this jewel to their luſts, that reje& this gift of God, and un- 


der value he favour of man, aggravate their ſia and miſery, 
and purchaſe hell at ſomewhat a dearer rate than others do. 
And thoſe chat have but a mean portion of this gifr, are the 
more obliged by virtuous practice, not only to preferve but im- 
prove it. Virtue (as Cicero obſerves} if it could be feen with 
corporeal eyes, admirabiles ſui amores excitaret; it would ex- 
* cite a wonderful love of itſelt? By the ſignatures it there 
impreſſes, it is in ſome meaſure viſible in the faces of thoſe 
that practiſe it, and ſo muſt needs impart a beauty and amiable- 
neſs to them, Pr. More. 
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Diogenes Laertius, in the life of Socrates, tells us, that that 
Philoſopher was wont to adviſe young men, ow}; xarorrgr 
g. Sai, often to behold themſelves in their looking-glaſſes or 
mirrors. Grammercy, Socrates, that is good counſel indeed! 
will our young gentlemen and ladies be ready to ſay, we like it 
very well, and we practiſe accordingly. And it feems we are 
injuriouſly taxed and reprehended by divines for ſpending fo 
much time between a comb and a glaſs Be not overhaſty; 
take what remains along with you: mark the end for which 
the philoſopher exhorts this, EE ie 
Iv & wo nch dv. Ag ryv[Vorvro, & N oingeor i Thy vet inoxd* 
AUTT9:60, 
* That if they be handſome, they might approve themſelves 
* worthy of their form ; but if they be otherwiſe. they may by 
« diſcipline and inſticution hide their deforinity,” and fo by their 
virtuous behaviour compenſate the hardneſs of their favour, and 


by the pulchritude of their ſouls. make up whit is wanting in 


the beauty of their bodies. And truly, I believe, a virtuous 
foul hath influence upon its vehicle, and adds a luſtre even to 
the outward man ſhining forth in the very face. 

2. 90 uſe the body, as to preſerve the health and vigour, 
and conſequently produce the life of it. "Theſe are things that 
all men covet. No more effectual means for the maintenance 


and preſervation of them, than a regular and virtuous life. 
That health is impaired by vice, daily experience ſufficiently 


evinceth. I need not ſpend time to prove, what no man doth 
or can deny. And as toi length of days, we find by experi- 
ence, that intemperate and diſorderly perſons are, for the 
molt part, ſhort-itv'd : moreover, immoderate cares and anxiety 
are obſerved ſuddenly to bring grav-hairs upon men, which 
are uſually the ſigns and forerun:iers of death. And, there- 
fore, the way to live long, muſt needs be in al! points to uſe our 
bodies ſo as is mo{t agrecable to the rules of temperance, and 


purity, and right reaſon. Every violence offered to it, wea- 


kens and impairs it, and renders it leſs durable and laſting. 
One means there is, which phyſicians take notice of, as very 
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effectual for the preſervation of health, which T cinnot here 


omit, that is, a quiet and chearful mind, not afflicted with vio- 


lent paſſions, or diſtracted with immoderate cares; for theſe 
have a great and ill influence upon the body. Now, how a 
man can have a quiet and chearful mind under a great but- 
den and load of guilt, I know not, unleſs he be very ignorant, 
or have a ſeared conſcience. It concerns us therefore, even 
upon this account, to be careful of our converſations, and to 
keep our conſciences void of rg, both roward God, and to- 
ward men. 

Infer. 3. Thirdly, Did God make the body? Let him have 
the ſervice of it, Rom. xii. 1. I beſeech you, brethren, by 
the mercies of God, that you preſent your bodies a living ſa- 
* crifice, holy, acceptable unto God, which is your reaſonable 
* ſervice. How we ſhould do that, St. Chry ſoſtom tells us in 
his commentary upon this place, 

Maden 2P8a>pe; Torneo! GN, xa; Ye Fuoia" fe 1 yAWTTE MANGTH 
e, ryiſove FeooPogy pendev gee mogrlira rag voor, xa yeſovey . 
hu, &. 

Let the eye behold no evil thing, and it is made a ee 
* Jet the tongue ſpeak no filthy word, and it becomes an obla- 
* tion : let the hand do no unlawful action and you render it 
a holocauit. Yet it is not enough thus to reſtrain them from 
evil; but they mult alſo be employed and exerciſed in doing 
* that which is good: the hand in giving alms, the tongue in 
* bleſſing them that curſe. us and deſpitefully uſe us, the ear in 


_ © hearkening to divine lectures and diſcourſes,” 1 Cor. vi. 20. 
© Glorify God in your body, and in your ſpirits, which are 


God's; and that not by redemption only, of which the A- 
ran there ſpeaks. but by creation alſo. vi. 13. Neither yield 

ye your members as inſtruments of unrighteouſneſs unto ſin, 
but as inſtruments of righteouſneſs unto God.“ And again, 
ver. 19. Even ſo now yield your members ſervants of righ- 


* teouſneſs unto holineſs, I thall inſtance in two members, 


which are eſpecially to be guarded and reſtrained from evils 
and employed in the ſer vice of God, | 


Q3 
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Firſt. The eye. We muſt turn away our eyes from be- 
* holding vanity,” as David prayed God would ns, Pial, cxix, 
37. We mult make a coyenant with our eyes,” as Job did, 
Job xxxi 1. Theſe are the windows that let in exterior ob- 
jects to the ſou]: by theſe the heart is affected; this way ſin 
en ered firſt into the world. Our firſt parent ſaw, that the 
tree and its fruit was pleaſant to the eyes. and ſo was invited to 
take and eat it. There are four fins eſpecially for which the 
ęye is noted as either diſcovering themſelves in the eyes, or 
whole temptations enter in by, and lo give denomination to 
the 5 | | 

There is a proud ye, Nen xxx. 13 © There is a ge- 
* neration, O ou lofty are their eyes! and their eye · ids 
* are lifted up,” chap. vi. 17. A proud look is reckoned the 
firſt of thoſe ſix things that God hates, Pſal. xviii. 27. God 
© (the Plalmiſt faith) will bring down proud or high looks, 
* Pfal. ci. 5. Him that hath a high look and a proud heart 
(ſaith David) 1 will not ſuffer. And in Pſal. cxxxi. 1 he 
faith of himſelf, © that his heart is not haughty, nor his eyes 
« lotty.' By which places it appeareth, that pride ſheweth forth 
itſelf in the eyes eſpecially, and that they are, as it were, the 
feat or throne of it. 

2, I here is a wanton Eye, which the Prophet Ifaiah ſpeaks 
of in his third chapter, at the 16th yerſe, * Becauſe the daugh- 
ters of Jeruſalem walk with ſtreiched-out necks, and wanton 
eyes.“ I he Apoſtle Peter, i in his ſecond epiſtle, i ii. 24. men- 
tions * eyes full of adultery. For by theſe caſements' enter 
in ſuch objects, as may provoke and ſtir up aduſterous thoughts 
in the mind, as they did in David's; and likewiſe impure 
thoughts conceived in the heart, may diſcover themſelves by 
the motions of the eye. And, therefore, in this reſpect we 
ſhould do well, with holy Job, to make a covenant with our 
eyes; not to gaze upon any object which may tempt us to 
any inordinate appetite or deſire. For our Saviour tells 
us, it were better to pluck our our right eye, than that it 
ſhould | be an offence to us: which I ſuppoſe refers to this mat· 
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ter, becauſe it immediately follows thoſe words, He that 
* looketh upon a woman to luſt after her, hath already com- 
© mitted adultery with her in his heart.” 

i here is a covetous Eye By Covetouſneſs, I under- 
ſtand, not only a deſiring what is another man's, which is for- 
bidden in the I'enth Commandment but alfo an inodinate de- 


| fire of riches, which the Apo John feems to underſtand in 


his Firſt Epiſtle, ii 16. By the Iu of the eye“ And covet- 
ouineſs may well be called * the uſt of the eye,“ becauſe, t. 
The temptation or tempting object enters by the eye. So the 
ſeeing the wedge ot gold and Babyivniſh garment ſtirred up 
the covetous deſire in Achan. 2. Becauſe all the fruit a man 
reaps of riches, more than will furniſh his neceffities and con- 
veniencies, is the feeding of his eye, or the pleaſure he takes 
in the beholding of them, Hccleſ. v. 11. « When goods increaſe, 
* &c. what good is there to the owners thereof, taving the 18 
* holding them with their eyes ? 

4. There is an envious "OR which by our Serin is ; called 
an evil Eye, Matth. xx. 15. Is thine eye evil becauſe I am 
good ?? | hat is, envielt thou thy brother, becauſe I am kind 


to him? And, vii. 2 2. one of thoie evil things which proceed 


out of the heart, and defile a man, is \n evil Eye Envy is a 
repining at the proſperity or good of another, or anger and 
diſpleaſure at any good of another which we want, or any ad- 
vantage another hath above us. As in the parable of the la- 
bourers in the vineyard, thoſe that came in firſt envied the laſt, 
not becauſe they received more than they, but- becauſe they 
received equal wages for leſs time. Thoſe that are ſubject to 
this vice, cannot endure to ſee another man thrive; and are apt 
to think his condition better than theirs, when indeed it is not. 

Let us then fo govern our eyes, that we diſcover by them 
none of theſe vices. Let the humility and purity of our minds 
appear even in our outward looks. Let neither pride nor luſt 
manifeſt themſelves in the poſture or motions of our eyes. Let 
us have a care, that theſe members be neither the inlets nor 


outlets of the forementioned vices; that they neither give ad- 


. 
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miſſion to the tenpiation, nor be expreſſive of the conception 
of them. Let us employ them in reading the word of God, 
and other books for the increaſe of knowledge, ard direction of 
our practice; in diligently viewing and contemplatin2 the 
wo: ks of the creation, that we may diſcern and admire the 
footiteps of the Divine Wiſdom, eaſily to be traced in the for- 
mation, diſpoſition, and deſignations of them. Let us take no- 
rice of any extraordinary events and effects of God's provi- 
dence towards our ſelves and others, perſonal or national: that 
as they are the iſſues of his mercy or juſtice, they may {tir up 
ſaitable affections in us of thanktulneſ, or fear. Let thoſe fad 
and miſerable objects, that preſent themſelves to our fight, 
move us to pity and commiſeration ; and let our eyes ſometimes 
be exerciſed in weeping for the miſeries and calamities of o- 
thers, but eſpecially for our own and their fins. | 
Secondly, Another member 1 ſhall mention is the Tongue, 
which, as it is the chief initrument of ſpeech, fo it may be well 
or ill employed in the exerciſe of that action, and therefore 
ſtands in need of direction and reſtraint J remember I once 
heard from an ingenious anatomiſt of Padua this obſervation, - 
That there are but two members in the body that have a na- 
' tural. bridle, both which do very much need it; the tongue, 
and another | ſhall not name. The ſignification whereof may 
be, that they ate not to be let looſe, but diligently curbed and 
. beld in That the tongue needs a bridle, you will readily 
grant, if 55 read what the Apoſtle James hath written of it, 
chap. iii. 6. I he tongue is a fire, a world of iniquity: ſo is 
© the tongue among our members, that it defileth the whole 
body, and ſetteth on fire the courſe of nature, and is ſet on 
* fire of hell. For every kind of beaſts, and of birds, and of 
« ſerpents. and of things in the ſea, is tamed, and hath been 
© tamed of mankind ; but the tongue can no man tame; it is an 
* unruly evil, full of deadly poiſon,” For the better govern- 
ment of the tongue, I ſhall note ſome vices of ſpeech, which 
mult caretui;y be avoided. Firſt of all, Joquacity, or garruli- 
ty. This the contrivance of our mouths iugge(ts to us Our 
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tongues are fenced and guarded with a double wall, or mound 
of lips and teeth, that our words might not raſhly and unad- 


viſedly flip out. Then nature hath furniſhed us with two ears, 


and but one tongue, to imitate that we mult hear twice ſa 
much as we ſpeak. Why Joquacity is to be avoided the wiſe 
man gives us a ſufficient reaſon, Prov x 19 in the multitude 
of words there wanteth not fin.” And Eccleſ v. 7 In ma- 
«ny words there are divers vanities. To which we may add 
another of great force with moſt men, viz. that it hath been 
always eſteem'd an effect and argument of folly,” Ecclel. v 3+ 


A fool's voice is known by multitude of words? And on the 


contrary, to be of few words is a ſign of wiſdom ; and he that 
is wife enough to be ſilent, though a fool, may pan undiicove= 
red. Beſides all this, a talkative per ſon muſt needs be imper- 
tinent, and ſpeak many idle words, and to render himſelt bur- 
denſome and odious to company, and may perchance run him- 
ſelf upon great inconveniencies, by blabbing out his own or 
others ſecrets; for a word once uttered. Fugit irrevscabile is 
irrevocable, whatever the conſequences of it be Great need, 


therefore have we to ſet a watch over our mouths. and to 


* keep the door of our lips,“ Pfal. cxii 3 and not fuffer our 
tongues * rgoriyz 755 daes as Iſocrates phraſech it. 
Secondly, Lying, or falſe {peaking. I here is difference 


between mentire and mendacium dicere, that is lying, and ſpeak». 


ing of an untruth, or thing that is falſe Metire is contra 
mentem ire, which, though it be no good etymology of the 
word, is a good notion of the thing; that 1 ts, to go againit one's 
mind, or ſpeak what one does not think. 
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As Homer expreſſes it, to conceal one thing in the mind, and 
ſpeak another with the tongue. Hence a man may ſpesk an 
untruth, and yet not lie, when he thinks he ſpeaks the truth; 


.and on the contrary, may ſpeak what is materially true, and 


yet lie, when he ſpeaks what he thinks not to be true. he 
tongue was made to be the index of the mind, ipcech ihe | in- 


F Run before the underſtanding or wit. 
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ter preter of the thought; therefore there ought to be a per- 
fect harmony and agreement between theie two. o that ly- 
ing is a great abuſe of ſpeech, and a pe verting the very end 
of it, which was to communicate our thoughts to one another. 
It hath alſo an ill principle, for the molt part, proceeding ei- 
ther from baſeneſs of ſpirir or cowardice, as in them that have 
committed a faul:, and deny jt, for fear of puniſhment or re- 
buke : and, therefore, the ancient Perſiaus, as Xenophon tells 
in his Kips radu, made it one of the three things they diligents 
ly taught their children; which were, 
IaT5U:wv xa; T0Ze0 uv nai annbviunt 
To ride to ſboot, and to ſpeak the truth; | 
or from covetouſueſs, as in traieſmen, who falfly commend 
their commodities, that they may vend them for a. greater 
price; or from vanity and vain- glory. in them who faiſly boaſt 
of any quality or action of their own. It is odious both. to 
God and man. To God, Prov. vi. 17. A lyiug tongue is one 
of thole ſix or ſeven things that are an abomination to him. 
To men, as Homer witneſſeth in the verie PO the 
forequoted, 
Ex beg yae (£08 x56; ouw; Aides TvAnre, &c. 

He that tells lies is a> hateful to me as the gates of hell or 
death,-- ------ T he practice of lying i is a diabolical exerciſe, and 
they that uſe it are the devil's children, as our Saviour tells us, 
| John viii. 44. Ye are of your father the devil, &c. for he is 
* a liar, and the father of it.? And, laſtly, i it is a ſin that ex» 
cludes out of heaven and depreſſes the ſoul into hell, Rev xxi. 
8. All liars ſhall have their part in the lake which burns with 
« fire and brimſtone, which is the ſecond death.” 
Thirdly, another vice or abuſe of ſpeech, or vicious action 
to which the tongue is inſtrumental, is Slandering ; that is, 
raiſing a falſe report of any man tending to his defamation- 
This might have been comprehended under the former head, 
being buc a kind of lying proceeding from enmity or ill will, 
It is a very great injury to our neighbour; mens reputation 
being as * them as life itſelt ; ſo that it is grown to be 2 


& 


effect of the tongue. 
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proverb among the vulgar, 5 Take away my good name and 5 
And that which inhances this injury id, 


* take a ay my lite. 
that i it is irreparable. We cannot, by any contrary declarati- 


on. ſo clear the innocence of our neighbour, as holiy to ex- 


tirpate the preconcei ed opinion out of the minds of thoſe to 


whom our confeſſion comes; and many will remain whom the 
calumny bach reach'd, to whom the vindication probably will 


not extend; the pravity of man's _natu'e being moie apt to 
ſpread and divuige au ill report, than to ſtop and ſilence it. 

might inſtance in flucering ot others, aud boaſting of ourlelyes 
55 two abuies of ſpeech; but they may both be referred to 
lying, the one to pleate others, and puff them up With ſelf- cou- 
ceic, and a falſe opinion, that they have ſome excellent quality 
or endowment, which they want or have not in ſuch a degree, 


or that they are better thought of by others chaa indeed they 


are, and more honoured : the other, to gain more honour chan 
is due to ourſelves, Neither yet is it boaſting only of what 
we have not, but alſo what we have, condemned and difallows 
ed by God and men, as being contrary to that humility and 


modeity that ought to be in us, Prov. xxvii- 2. Let another 


© man praiſe thee, and not thine own mouth; a ſtranger, and 


not thine own lips.” And Moraliſts proceed FR far as to cenſure 
all unneceſſary rofia reh that is, talking of a man's felt. 


Fourthly, Obſcene and impure Words are another vicious 
Thoſe are principally the «pe: Bengel, 
rotten ſpeeches the Apoſtle ſpeaks of, Eph. v. 29. Such as 
chaite ears abhor, which tend only to the depraving and cor- 
rupting the hearers ; and are to be {tudiouſly and carefully a- 


voided by all that pretend to Chriſtianity, Eph. v 3. But for- 


s nication, and all uncleannels, let it not be onee named 1 


: ' mong you.” 
Fifthly, Curſing ind railing or reviling words, are alſo a 


great abuſe of ſpeech, and outragious effects and expreſſions of 


The Pſalmiſt makes it part 


malice and wickedneſs, Pſal. x. 7. 
that his mouch is full of 


of the character of a wicked man, 


e 
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* curſing.” Which paſſage we have quoted by the Apoſtle, Rom. 
iii. 14. * Whoſe mouth is full of curſing and bitterneſs.” g 

Sixthly, Swearing, and irreverently uſing the name of God 
in common diſcourſe and converſe, is another abuſe of the 
tongue; to which I might add vehement aſſeverations upon 
flight and trivial occaſions. I do not deny, but in a matter of 
weight and moment, which will bear out ſuch atteſtations, aud 
- Where belief will not be obtained without them, and yet it may 
much import the hearer or ſpeaker that his words be, believed, 
or where the hearer would not otherwite think the matter fo 
momentous or important as indeed it is, proteſtations and affes 
verations, yea oaths may be lawtully uſed. But to call God to 
witneſs to an untruth or a lie perhaps, or to appeal to him on 
every trivial occaſion, in common diſcourſe, cuſtomarily, with- 
out any confideration ot what we ſay, is one of the highelt in- 
dignities and affronts that can be offer'd him, being a fin to 
' Which there is no temptation : for it is ſo far trom gaining be- 
lief, (which is the only thing that can with any ſhew of reaſon 
be pleaded for it) thar it rather creates diffidence and diſtruſt. 
For as multa fidem promiſſa levant, fo mul:a juramenta too; 
it being become a proverb, He that will ſwear will lie. And 
good reaton there is for it, for he that ſcruples not the breach 
of one of God's commands, is not likely to make conſcience of 
the violation of another. | 

Laſtly (for 1 will name no more, ſcurrilous words, Scoffing, 
and Jeerinv, Flouting, and Taunting, are to be cenſured as 
vicious abuſes of ſpeech» 

This ſcoffing and derifion proceeds from contempt, and that 
of all injuries men do molt impatiently bear; nothing offends 
more, or wounds deeper: and therefore, what greater viola- 
tion of that general rule of Chriſtian practice.“ to do to others 
* as we would they ſhould do unto us?“ This injury of being 
derided, the Pſalmiſt himſelf complains of, Pſal Ixix 11, 12. 
] became a proverb to them. They that fit in the gate ſpeak 
* againſt me, and I was the ſons of the drunkards.“ And Plal 
xxxv. 15- according to the church-tranſlation, The very ab- 
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' jets came together againſt me una wares, making mows at 
me, and ceaſed not; and the prophet Jeremiah, Jer xx 7. 


4 am in deriſion daily, every one mocketh me.“ And though 


there be ſome wit ſhewn in ſcoffing and jeſting upon others, 
yet it is a practice inconſiſtent with true wiſdom. The ſcor- 
ner and the wiſe man are frequently oppoſed in ſcripture, 
Prov. ix. 8. and chap. xiii. I. &c. It is a proverbial ſaying, 
The greateſt clerks are not al ways the wiſeſt men. I think the 


| faying might as often be verified of the greateſt wits. Scorn- 


ing, in that gradation in the firſt Pſalm, is fer down as the high- 
eſt ſtep of wickedneſs And Solomon tells us, * Thar judg- 
ments are prepared for the ſcorners.” 

Lou will ſay to me, How then muſt our tongues be employ- 
ed? I anſwer, 1. In praiſes and thankſgiving unto God, Pſal. 
xxxv. 28. And my tongue ſhall ſpeak of thy righteouſneſs and 


_ © of thy praiſes all the day long.” Parallal whereunto is ver. 


24 of Pſal lxxi Indeed the book of Pfalms is, in a great mea- 
ſure, but an exerciſe of, or exhortation to, this duty. 2. We 
maſt need exerciſe our tongues in talking of all his wonderous 
works; Plal cxlv. 5. 6 * I will ſpeak of the glorious honour” 


of thy Majeſty, and of thy wondrous works? 3 In prayer 


to God. 4- In confeſſion of him, and his religion, and pub- 
licly owning it before men, whatever the hazard be. 5. In 
teaching, inſtructing, and counſelling of others. 6. In exhort- 
ing them, 7. In comforting them that need it. 8 In reprov- 
ing them. All which particulars I might enlarge upon; but 
becauſe they come in here only as they refer to the tongue, it 
may ſuffice to have mentioned them ſummarily: 

Thirdly, Let us hence learn duly to prize and value our 
ſouls. Is the body ſuch a rare piece, what then is the ſoul? 
The body is but the huſk or ſhell, the ſoul is the kernel; the 


body is but the cafk, the ſoul the precious liquor contained in 


It; the body is but the cabinet, the ſoul the jewel; the body 


is but the ſhip or veſſel, the ſoul the pilot; the body is but 
the tabernacle, and a poor clay-tabernacle or cottage too, the 


ſoul the inhabitant; the body is but the machine or engine, the 
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ſoul that 1 that actuates and quick ens it; the body is but 
the dark lantern, the ſoul or ſpirit is the candle of the Lord 


that burns in it and ſeeing there is ſuch a difference between 


the ſou! and the body in reſpect of excellency, ſurely our bet- 


ter part challenges our greateſt care and diligence to make pro- 


viſion for it Bodily proviſi n is but halt proviſion, it is but 
for one part of a man, and that the meaner and ignobler too, 
if we conſider only the time of this life; but if we conſider a 
future eſtate of endleſs duration after this life. then bodily pro- 
viſion will appear to be, I do not ſay quarter proviſion. but no 


proviſion at all, in compariſon ; there being no proportion be- 


tween fo ſhort a period of time, and the infinice ages of eterni- 
ty- Let us not then be fo fooliſh, as ro employ all our thoughts, 
and beſtow all our time and pains about cheriſhing, accommo- 
dating and gratifying our bodies, in making proviſion for the 
c fleſh ro fulfil the luſts thereof,” as the Apoſtle phraſeth it; 
and ſuffer our fouls to lie by neglected, in a miſerable, and poor, 
and blind, and naked condition Some Philoſophers will not 


allow the body to be an effential part of man, but only the 
veſſel or vehicle of the foal; © Anima cuju{que eſt quiſque: The 


« foul is the man.“ Tho? I would not be fo unequal to it, yet 1 
muſt needs acknowledge it to be but an inferior part: it is 
therefore fo to be treated, dieted and provided, as to render it 
moſt calm and compliant with the ſoul, moſt tractable and obſe- 
quious to the dictates of reaſen; and not fo pampered and in- 
dulged, as to encourage it to caſt its rider, and to take the 
reins into its own hand, and uſurp dominion over the better 
part, the vo diu to fink and depreſs us into a ſordid com- 
pliance with irs own luſts, Arque affigere humi Divinae par- 
ticulum aurae.“ „„ Th 

his is our duty, but alas what is our practice? Our great 
partiality towards our bodies, and neglect of out ſouls, ſhews 
clearly which part we prefer We are careful enough of 
wounding or maiming our bodies, but we make bold to laſt 
and wound our ſouls daily; for every fin we commit, being 
contrary to its nature, is a real ſtripe, yea a mortal wound to 


od re 


for l. m rt CREATION. — 199: 
the ſoul and we ſhall find it to be ſo, if our conſciences be 
once awakened to feel the ſting and ſmart of it. We are in- 
duſtrious enough to preſerve our bodies from ſlavery and 


thraldom. but we make nothing of ſuffering our fouls to be 


ſlaves and drudges to our laſts, and to live in the vileſt bon- 
dage to the moſt degenerate of creatures, the devil: we are 
chrifty and p ovident enough not to part with any thing that 
may be ſerviceable to our bodies. under a good conſideration, 
and ſo we eſteem them, as that we wilt part wich all we have 
for the life of them ; but we make little account of what is molt 
beneficial to our ſouls. the means of grace and ſalvation, the 
word of God, and duties of his worihip' and ſervice; nay, we 
can be content ro ſell our fouls themſelves for a trifle, for a 
thing of nothing, yea for what is worſe than nothing, the ſa- 
tisfying of an inordinate and unreaſonable appetite or paſſion. 
We highly elteem and ſtand much upon our nobility, our birth 
and breeding, though we derive nothing from our anceſtors 
but our bodies and corpereal qualities; and it is uſeful ſo far 
to value and improve this advantages as to provoke us to imi- 
tate the good examples of our progenitors, not to degenerate 
from them, nor to do any thing unworthy of our breeding; 
and yet the divine original of our fouls whieh are beams from 
the Father of Light, and the immediate offspring of God him- 
felf Ts vag a yi; tous, hath little influence upon us to engage 
us to walk worthily of our extraction, and to do nothing that 
is baſe or ignoble, and unſuitable to the dignity of our birth- 

You will fay, how ſhall we manifeſt our care of our fouls ? 
What thall we do for them? 1 anſwer, the ſame we do for our 
bodies: 

Firſt, We feed our bodies, our ſouls are alſo to be fed: the 


food of the foul is knowledge, eſpecially knowledge in the 


things of God, and the things that concern its eternal peace 
and happineſs; the doctrine of Chriſtianity, the word of God 
read and preached, 1 Pet ii. 2. As new born babes deſire the 
* ſincere milk of the word. that ye may grow thereby,” Heb. 
v. 12. The Apoſtle ſpeaks both of milk and of ſtrong meat. 
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Milk he there calls the principles of the doctrine of Chriſts | 
and again, 1 Cor. ii 3 have fed you with milk and not with | 
meat for hitherto ye were not able to bear it? So we ſee 
in the Apoſtle's phraſe, Feeding of the flock, is teaching and = 
inſtructing of them. Knowledge is the foundation of practice; 
it is impoſſible to do God's will before we know it; the word 
muſt be received into an honeſt and good heart, and under- 
ſtood before any fruit can be brought forth | 
Secondly, We heal and cure our bodies, when they are in- | 
wardly ſick, or outwardly harmed; lin is the ſickneſs of the + 
ſoul, Matth. ix 12. They that be whole need not a phyſici- 
© an, but they that be ſick,” ſaith our Saviour by way of ſimili- 
tude; which he explains in the next verſe, I am not come to 
call the righteous, but ſinners to repentance, For the cure 
of this diſeaſe, an humble, ſerious, hearty repentance, is the 
| only phyſic; not to expiate the guilt of it, but to qualify us to 
partake of the benefit of that atone nent which our Saviour 
Chriſt hath made, by the ſacrifice of himſelf, and reſtore us to 
the favour of God, which we had forfeited, it being as much 
as in us lies an undoing again what we have done. 
Thirdly, We clothe and adorn our bodies; indeed too much 
time and too many thoughts we beſtow upon that ; our ſouls 
alſo are to be cloathed with holy and virtuous habits, and a- 
dorned with good works, 1 Pet v. 5. Be ye cloathed with hu- 
* mility; and in the ſame epiſtle, chap- ii. 2. he exhorts wo- 
men *to adorn themſelves, not with that outward adorning of 
* plairing the hair, and wearing gold, &c. but with the orna- 
ment of a meek and quiet ſpirit, which is in the fight of God 
of great price:“ and in Rev. xix. 8. the righteouſneſs of the 
* faints is called ine linnen And the ſaints are ſaid to be cloath- 
in white raiment, Matth. xxiii. 11.“ Works of righteouſneſs 
and a conver tation becoming the goſpel, is called a wedding 
. garment, Coloſ iii. 10. Pat on the new man?* And again, 
Put on therefore as the_ele& of God, bowels of mercy, 
© meckneſs. &“ On the contrary, vicious habits and finful 
actions are compared to filthy garmeats, So, Zech. iti. 3. Joſhua 
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the high · prĩeſt is ſaid to be cloathed with filthy garments; 


which in the next verſe are interpreted his iniquiries, either 
perſonal, or of the people whom he repreſented, I have cauſed 
thy iniquity to 'paſs from thee, and will cloath thee with change 
of raiment. . 

Fourthly, We arm Te defend our bodies. And our ſouls 
have as much need of armour as they : For the life of a Chri- 
ſtian is-a continual warfare ; and we have potent and vigilant 
enemies to encounter wie. - the devil, the world, and this 


corrupt fleſh, we carry about with us. We had need, there- 


fore, to take to us the chriſtian panoply, to. put on the whole 
* armour of God, that we may withſtand in the evil day, and 
having done all, may ſtand ; having our loins girt with truth, 
and having the breaſt- plate of righteouſneſs, and our feet 
ſhod with the preparation of the goſpel of peace. Above 
* all, taking the ſhield of faith, and for an helmer, the hope of 
* ſalvation, and the ſword of the ſpirit, which is the word of 
God, Eph. vi. 13, 14, &c.” 

He that with the chriſtian armour manfully fights againſt 
and repels the temptations and aſſaults of his ſpiritual enemies; | 
he that keeps his garments pure, and his conſcience void of of- 
fence towards God and towards man, ſhall enjoy perfect peace 
here, and aſſurance for ever. Tacitus faith of the Finni, a 
northern people, that they were * ſecuri adverſus homines, ſe- 
* curi adverſus Deos.“ They need not fear what God or man 


could do to them, becauſe they were in as bad a condition as 


could conſiſt with living in the world: they could not be ba- 
niſhed into a worſe country, nor put into worſe circumſtances 
than they were in already. I might ſay of the man that keeps 
a good conſcience, that he is ſecure againſt God and man; not 
in that ſenſe the Finni were, but ſecure of any evil befalling 
him from either. God can do him no harm, not for want of 
power, but for want of will, which is regulated by his truth - 
and juſtice, He is alſo ſecure in reſpect of men, becauſe he 
is under the protection of the Almighty : and if any there be 
that would do him * they ſhall either be reſtrained by the 
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Divine Providence, or if they be permitted to injure him, it 
ſhall tend only to the exerciſe and improvement of his faith 
and patience, and enhancing his future reward at that great 
day, when the Almighty ſhall diſpenſe aureo/ae to thoſe eham - 
pions who have ſignalized their valour and fidelity by-heroic 
actions or patient ſufferings of unworthy things ſor this ſake, 
2. A good conſcience not only ſecures a man from God and 
men, but from himſelf too. There is no peace to the wick- 
« ed, faith my God, no inward peace. Such a man is at odds 
with himſelf. For the commandments of God being agree- 
able to the nature of man, and perfectly conformable to the 
dictates of right reaſon; man's judgment gives ſentence with 
the divine laws, and condemns him when he violates any of 
them; and ſo the ſinner becomes an heautontimorumenos, a tor- 
mentor to himſelf. © Prima eſt haec ultio, quod fe judice nemo 
© nocens abſolvitur. No guilty perſon is abſolved at his own 
tribunal, himſelf being judge. 

Neither let any profligate perſon, who hath bidden defiance 
to his conſcience, and is at war with himſelf, think to take 
ſanctuary in atheiſm, and becauſe it imports him highly there 
ſbould be no God, ſtoutly deny that there is any, For rſt, 
ſuppoſing that the exiſtence of a deity were not demonitrably 
or infallibly proved (as it moſt certainly is) yet he cannot be 
ſure of the contrary, that there is none. For no man can be 
« ſure of a pure negative, namely, that ſuch a thing is not, un- 
« Jeſs he will either pretend to have a certain knowledge of all 
things that are or may be, than which nothing can be more 
monſtrouſly and ridiculouſly arrogant; or elſe, unleſs that he 
be ſure that the being of what he denies doth imply a eontra- 
diction: for which there is not the leaſt colour in this caſe. 
I he irue notion of God confiſting iu this, that he is 2 being 
of all poſlible perfection. That I may borrow - my lord biſhop 

of Cheſter's words, in his Difcourſe of Natural Religion, p 94. 
Dou, if he be not ſure there is no Deity, he cannot be with- 
out ſome {uipician and fear that there may be one. 

Secondly, * It thera ſhould be a _— ” holy and juſt, and 
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powerful, as is ſuppoſed, what vengeance and indignation may 
« ſuch vile miſcreants and rebels expect, who have made it their 
« buſineſs to baniſh him out of the world, who is the great 
Creator and Governor of it; to undermine his being, and e- 
' radicate all notions of him out of their own and other mens 
minds; to provoke his creatures and vaſſals to a contempt of 
him, a ſlighting of his fear and worſhip, as being ſuch ima- 
* oinary chimeras, as are fit only to keep fools in awe. Certain - 


ly all this is the higheſt provocation that any man can be guil- 


ty of, ſo ſhall it be puniſhed with the foreſt vengeance,” 

Now a lender ſuſpicion of the exiſtence of a being, the deni- 
al whereof is of ſo ſad conſequence, mult needs diſturb the a- 
theiſt's thoughts, and fill him with fears, and qualify and allay 
all his pleaſures and enjoyments, and render him miſerable e- 
yen in this life, 

But on the other ſide, he that believes and owns a God, if 


there ſhould be none, is in no danger of any bad conſequent, 


For all the inconvenience of this belief will be, that he may be 
* hereby occaſioned to tie himſelf up to ſome needleſs reſtraints 
during this ſhort time of life, wherein notwithſtanding there 
is, as to the preſent, much peace, quiet, and ſafety: and as to 
the future, his error ſhall die with him, there being none to 
call him to an account for his miſtake. Thus far the Biſhop. 

To which 1 ſhall add, that he not only ſuffers no damage, but 
reaps a conſiderable benefit from his miſtake: for during this 


life he enjoys a pleaſant dream or fancy of a future bleſſed e- 


ſtate. with the thoughts and expectation whereof, he ſolaces - 
himſelf, and agreeably entertains his time; and is in no danger 
of being ever awakened out of it, and convinced of his error 
and 1 death making a full end of him. 
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